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ra])i(lity with which tlic previous editions of this 
work have U'cn exhausted aCt'ords the best proof 
til,it a liook dealing exliaustively witli tlie [iroperties and 
preparation of the ditt'ei'ont kinds of luliricants su])]ilies 
a widespread need. Xuiuorons letters of appreciation 
liave reached theiuithor, denionstratino m a satisfactory 
manner that his work has met the reipnreinents of those 
encaged in industrial ))ursiiits. 

fn preparing the jirescnt sixth edition, the author has 
]iroceeded on the same lines as in previous editions, 
namely, the adoption of only such recipes as have hi'eii 
found to answer in practice, so that those who make use 
of them may relirJily count on ohtaming products (Ui- 
tirely suitable for the purposes iu view. In addition to 
these useful recipes, some have been mentioned that, 
from their composition do not seem calculated to give 
any favourable result: and in these cases appropriati' 
critical notes have hciui addisl. 

, Tn .placing the new edition before tin- public tlic author 
v.’iitures to hope that makers of lubricants for their own 
purposes will (ind it reliable 

H. BUUNNI'-.H. 
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INDKX 

Ac’iA lifjuor in resin still, s5. Axle oases for heavy waggons, 60, 

Acids, fatty. Fatty aeitK. ' ol. 

Albumin ill luhrujunts, 106. .Axles, (juiolvruiining, gieases for, 

Alcohol for purifying rape oil, 114. 1(K). 

Alcohol in ioatber softeners, 16S). 

AIcoIkiI in leathov varnisli, 150, Hcei hiniL oil as lubricant, 26, 27, 
161. HO. 

Alcohol, purifying oil with, 110. Beechnut oil, melting and setting 
Almond oil as a luhneuiit. 111, 114, points of, l:L 

115. Belgian blackiug, 144 

AinericMn eaoutchune grease, 60. Belgian cart grease, 101. 

Ameriean niachiiu* mU and greases, Belgian jialm oil gioase, 60. 

104. Belt varnish, 16J 

American palm oil grease, 10. Belting grease, lOl. 

.Ammonia soap m leather softeners, Belting grease, Schnekart'H, 106. 

16 M, Benzol for cloanmg machinery, 

Antacid hoot-leather\arinsh, 160. 126. 

Anti-frictum greases, 6'J I Benzol ho- cleaning rage, etc., 126. 

Application of lubricants to Ben/ol for lelimng hone oil, 112 
macliiiierv, 116-120. ' Benzol in leather varnjsb, 155. 

Aracliisoil. *S'ec Ground-miL oil. Berlin blacking, 110. 

Asphalt Idc in blacking, 142. Berlin blue in leatliei vainiBh, 16.S. 

Asphalt re.siduf in rosin still, 85. • Bitumen in leather varnish, 166. 

Asphaltumasalubneant, 11,21), 6:5. ‘ Black degras, 107. 

Asphaltum axle grease, 6.8. : Black harness vn«-ms}i, 151. 

Asplialtum glos.sy Iniuid vainisli, , Black leather vaiAish, 150. 

156. , Black polish in sticks, IHK. 

A.splialtiim iij leathi'r varnish, 140,; Blank varnish for belts, 152. 

155. ■* Blacking, 18G-14H. ’* 

Asphaltum varnish, 156. . Hlackmg— 

Axle grease, Kiiglisli patent, 1J[)2. , Asphalt lac in, 112 
Axle grease, graphite, 64. 1 Belgian, 144. j 

A.xlogrease, patent roftin oil, OO, 01.; Berlin, 110. 

.Axlegieasc, \vo<ti fat, 100. ■ Bono ash in, 14o. 

Axle gioaso?, .89, 42, 61 6.8, 64, 70. , Bone black in. 18H, 1.89, 110, 141, 
Axlo greases for dilferent seasons, 142, lit, 146, 147, J4H. ' 

87, 8j 4, 40, tV. I Baoutchniie in, 141. 

( 1 ( 19 ) 
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I’lackiii}^ ~iinif. 

Kerroc}aiiide, J47. 

Ki«h oil m, 18H, 141, 144, 146, 
147, MR. 

GalUiLits in, I8'J, MB. 

(line, UO 
Glvceviiu-, 146. 

(tiu-enne in, 18(). 1.17, 145. 

(Tivi'n wtnol in, 18.>, 140, 147. 
(linn in, Mi, 14(1. 
liiiti.ijpMclia in. Mi. 

Hanoverian, I8‘.l. 

Indi^io-eanmne in, 144. 

Indigo in. 111, 145, 147. 

troll, 147. 

Iiain{.i lihu'k in, 14i, 146. 

Hard m, 144, J15. 

Lignite, 141. 

Liiisoed oil 111 , 141. 

Liquid, I4»'i. 

Logwood extiaot in, 140 

1j()\v\’s, 110. 

*< ri\on‘>, 180. 

Nitric ai*id in, 117. 

Nitrn l)fii/,ol for scenting, 14i. 
()li\e oil in, Hi, 140. 
fans blue iii. 117. 
potash 111 , 141. 

Potassium hidiroinate in, 140. 
Poinissiiim ferrncyauule 111 , 147. 
INilatioes in. 144. 

Prussian hliu* in, 14i, 145. 
Sliellftc in, 147. 

Soap in, 188. 

Soda in, 1 8^, 141. 

Sporinacoti in. Mi. 

Spirit in, 147. 

Starch in, 180.* 

Sugar in, 111 ,^14(>, 147. 
Sulphuric acid in, 188. 181, MO, 
Ml., 144. 115, 140, 117, 148. 
Syrup in, 188 , 180, 140, 141, Mi. 

145, M(., 147, 148. ' 

Tallow in. 188. 

Tan in, MOf 147. 

Tauum in, 

Turpentine oil in, 18.8, l-ll, 

j4i. 

V<onnaoil, 18.8. 

Vinegar 140. 


Bla king —oad.— 

Water in, 188, 180. MO, J41, Mi, 
148, 140, 147, 148. 

Waterproof caoutcliouc, 141. 

Wax in, 188, 141, 142 
Hlacklead. See (Ira^ihite. 

Ploaeliing hone fat, 00, 07.' 
Bleaeliing neatsfoot oil, 04. 
Bleaching ml, 110. 

Bleaching ohvo oil, 70 
Bleaching powder for refining nil, 
114,115. 

Bine patent grease, 108. 

Boiled oil in leather varnish, *40, 
!5i, 154. 

Hone asli in blacking, 145. 

Bntm lilack 111 blacking, 188, 180, 
MO. 141, Ui, 141, 140, 147, 
MR. 

Bmie Idack in leather softeners, 
101 . 

Bone black in leather varnihlt, 150, 
154. 

Bone bbu-k, pteparalion of, 188. 
Hone fat greases, OK. 

Bone fat pro[iarat.ion, etc.. 06-00. 
Bone fat, purifying, ii. 
l^one oil as a lubricant, 00,05, 111. 
Bone oil, relinmg, II i. 

Rones, carbonising, 188. 

Boot uppers, soa]> grease for, 158. 
Bootli’s ])atent grease, 80. 

Oaoutcliouc, 14, 80, 50, t*0, OJ, 101, 
111 . 

('auutcliouc adhesiofj grease, 00. 
Laoutcboiic and fat grease. 01. 
Caoutchouc and guttapercha greaec. 
01 . 

Caoiitdiouc axle grease, I'l. 
('aontidunic, hlackingt waterproof, 
141. 

Caoutchouc grease, Ainorjcan, 00. 
Caoutchouc grease, Doidon 
Caoutchouc grease for driving bolts 
JOl. ^ , 

. ilaoiiti'houc in iilackiuj^ 141.101. 
(’aoutchouc grease for leath 
Caoutchonc in y;athor, softeners,. 
10 ). 
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GaouU-liouc iu loaUiervarnis)i, 151), 
UA, 155. 

(’aoutciibuc leather varuish, 154, 
155. 

Giioutchoiir liihncauts, 5'J (>2. I 
Oaoiilrh^iic DUK’hiue grease, 5!). 
Caoutchouc repairing varnish, 155. 
(’aoutchouc varnish for rulihor 
shoos, 1.54, 

Carbolic acid iu leather softeners, 

ino 

Carbon disiilpliide in leather var¬ 
nish, 150. 

Carbon disiiljihide in lubricating 
oil, IM. 

Carl, grease, 51, 101. S:'i' also 

Axle grease 
Castor oil, 41, 105. 

Castor oil grease, 41*. 

Caustie potash nn^thod of refining 
oils, 7:1 7t) 

i austic s )da in relining oils, 75. 
Caiislii ■ soda in relining tallow. *21. 
Cliardon's M)a[) giease, 50 
(diermcal iuhneaiits, s, 10. 

Cheniical imiducts us luhncanls, 
;40- 

('leaning oil rags and istttnn waste, 
125, 127. 

(’lockinaker’s oil, 74, 110-115. 

(toiil oil, .-10, 00. 

(’(»a! lar 104. 

C 'al tar oil, HH, l();l. 

Coconi>t oil. 104. 

Co:,omit oil, melting and setting 
points of. 12 
Coeouut oil. refining, ;i4 
Cog-wheel grease, HK). 

Cohesion oils, Hl-SO. 

Cfill’s patent luhrieatiug oil, 101. 
Colophony, l(»l,105, lOU ,SVc also 
Kesin. 

Colouring niattei'.s fm* greases, 102, 
lOd. 104. I 

Colza oil. Sfitf Jiape 'ul. 

CVj>*rosion hy fatty aeids, -14, 00. 

, Corrosion by^ iuhricaiit.s, 10, 17, 50.* 
Cottonseed oil, 27, il)5. 

C.itton wat-te, eUyiping, 120, 127. 
Cotton waste, storing greasy, 127. 


D^gras, manufacture of, 10.'Mr)7. 
Doulon’s caoutchouc grease, 69. 
Drechsler’s patent graphite lubri¬ 
cating powder, 10.5. 

Driving belt grease, 101, 

Dro|»-c.up oiler, 122. 

I)r\ distillation of resin, SI. 

Drying oils, 17, IS. 

Eagle oil, ]<)7. 

Klas 1(5 eaoutchoue \aniisii, i.5t. 
Elastic* leather varnish, 152. 

Klomi ill l(' 0 tlier varnish, 151 
Emulsions, usc of, 44. 
lOnglish patent a\le grease, I02 
E\tr.i.etmg oils, OS. 

Eat and caoulchnue greiise. Oil. 
i'at and lesin oil lulnieunls, H‘l- 
02 . 

Eat, waste, degras fioni, 107. 

Fats— 

\s Uilni ’ants, R, \) 12, 15. 10-24,. 
Degras troin wa,te, 107 
CamhuT fat, lot 
Horse, i2, 22, t'l. 

Fork, 12, 22, 41. .‘i 1, 01. 

Settling jioiiit of, 10-j.l 
Spormaeeti, 14. 22.. 142. 

Sti'ariii. 14. 

Tullow, 12, Ft, 20-22. •!7, HH, HO, 
10. 41. 47. IH, l‘l. .50, 51, 57. 
00. 01, 04. S'2. s:t, HO. 101, 105, 
I0:i. fos. j(,]. 

Wo..)', 100. 

Eats used in hihneaiit-, 10 24. 
Fatty acids in refpied aJs, 71. 
Fatty liihneiints, S,. 15. 

Fatlv nil for clocks^ 111. 
Ferrocvanidc' blacking, 1 17. 

Fish (jil, 101 « 

Fish oil. See also Tram oil. 

Fish oil in hlaekiug, l‘D. 141, 144, 
145, 1 17, 14S. 

Fislioil m leathi'r softeners, 154, 

IfK), 101. 

Fisii oil leather gr<“asi‘, 100. 

Fish oil, making degias from, Jfi4, 
105. 1 

V'lexihle hlim varnisli, l,;i2. 
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Fliiidiiy aii(ifousumption of luhri- 
oaiits, IHO. 

FluuliU of Inbncants, (I, 7. 
Frankfort black, pj'tjparing, FIO, 
Fr»*ncli palm oil grouse, 4b. 

Froiu’h tallow grease, 41. 

Frictional r(‘sisi.an<'<‘ and lubrica¬ 
tion, n. 

Oullniits in blacking, Jdb, I p;. 
Gallnuts in Icatbcr vuini.shos, JbO. 
Gambler fat, lOl. 

Glass, jxiwdered, in hibncanis, 101. 

(ilolie oil, I07. 

<.ik)ssy \ariitsli, | JO. 

Glue, (>(). 

(tIuc blacKing, 110. 

Glycoiine, lOt. 

Olyoeriiu' blacking, l4o. 

Glycerin*' in blacking. I ]:I 7 
145. 

Glyccnne in loatlnT softeners iTiS 
150. 

Grapeseed oil, iiicllingand setting 
p<tintsof, IH. 

Graphite, 41, r»4, l>5. 1(J5. 

Graphite as a iulnicant, 15. 
(Irapliitc axle grt'Use, r>4, 05. 
Graphite Itilnicanr. l)reclis|ei\ 
105. 

Grease, autmnn, .47, Hs. H, 47 . 
Grease bo.x'es, 110 , 117. 

Grease for \va<liug boots, Kk). 
Grease, spring, 17, 3S, 41, 47. 
Grouse, Slimmer, 37, 38, 41, 48, .5.5. 
Gn ase, winter. 37, 48, 40, 47, 4!<. 
Greases:— 

Amorn-au eaouteboue, Oo. 
American ina^bine, 104. 

Ainenean p.ilm ml, 40. 
Auti'^nctioii, .5.1. 

Aspbaltuin axle. 03. 

Axle, 37,38.30,40. 12-51. i;i, I'-.i 
04. 101. 

-Axb*, foi lii'avv waggftiis, .50,51. 
Axle, Fiiglisli^natent. 102. 

Axle, graphite, 04. 

Axle, {latent resin oil, 00 , 01 . 

4Cxle, wool fat, 100. 

Axles, (pyek miming, 100. 


Greases— co/(f .— 

Belgian curt, 101. 

Belgian iialm ml, .50. 

Bolting, Sebucktirt’s, 10.5. 

Blue patent, 

Bone fat, 08. 

Booth’s pateni, -nf. 

Gaoiitelioue, 50, GO, 01, 101. 
C.astor oil, 41. 

Charilou’s, 5G. 

Cogwheel, 100. 

Colouring matters for, 102, 103 
108 

Doulon’s, 50. * 

Driving belt, 101. 

Fuglisb patent, 102. 

Fat and caouteboue, 1 1. 

French palm oil, 49. 

French tallo'*/, 11. 

Glos.s\ waterprool, 1.58. 

(Dai)lnte, i;4, 05. 

Gutlapeielia, til. 

IIsi IM'Ss, 158. 

Hea ^} spar in, 102. 

Lanolin, 100. 
r.ead oloate, 54, .55. 

Lime in, 00, 101, 104, 107, 10.8 

100 . 

Lve m, 5f>, . 57 . 

Maeiiine, 51, 0-1, !M, 104, 114. 
Almeral, 107. 

Na[)hthaleMe, 04 . 

Neatsfuot ml, 40 
Palm oil, 42-51. 

ParaOin and petroleum jelly, 92. 
Parallin oil, 01. 02. 

Batnek’s, 107. 

Petrolouiii jelly, 0.^ 

Piston-ro«l, 100. 

Pituh in, 105. ' 

Kaihvay,,!!. 12. .SVc also Axle* 
grease. 

Rape oil, 40, II. 

Rtfiseit’.s, 107. 

Resin, Gl. 

Itope, 00, 01. 

Se.liuekart’s, 105. 

Soap, .50 58. 

Soap and talbn^, 57. , 

Soap and petroleum jelly, 109. 
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Greases— conf .— 

SodA, 40, 41. 

Soaaand palm oil, 4H-40, 
Sulphur, axle, 30. 

Tallow andOaalor oil, 41. 

Tallow and iieatsfoot oil, 40. 
Tallow and rape oil nud soda. 


lndif<o hlaokiug, 144. 
Tndigo-cannine for hlackhig, 144. 
Indigo for Idocking, 144, 14.^), 147. 
Infusorial oarth, 100. 

Iron blacking, 47. 

Ivorv black, preparing, 135. 


40, 41. 

Tallow and setap, 07. 

Tallow and train oil, is, 11, 
Tanner’s, 103-107. 

Tovote’s, 107. 

TVain oil, 41 PS. ii:i. 

WaterpiMof leatlicr, lOS, ir»p. 
White patent, 103. 

Winter, 92 PS. 

Wire rope, 105. 

Wooden inaobuyiv. 01. 

Greases, railway, s-r Axle giea'.<'. 
Greaves, 21. 

Green vitriol in blacking, I'lP, 140. 
147. 

Green vitiiol in d«'gias making, 
107. 

(iH'en vitriol in le,i,tlier varnish, 
150. 

Gioiiiid-iiut oil, 27. 

Ground-nut ml as lubricant, 7P, 
Ground-nut oil, setting point o|, 

13. 

Giiuiaeiim oil. 101. 

Gum arable in blaeking. 142, 1 lf». 
(iutta^>ercba and '•aoutrboin- 
grease, 01. 

<Tutlapoi’ebu : s a liibn ant. 14. 
Guttuiiercba in blaeking, 152. 
Gutta})orelia polish, 112. 


Hanoverian jilaeknig. I3P. 

Harness grease, J5S. ' 

Harness varnish, 151, 

Hea\_\ spar m greases, 102. , 
Heitinanu purifier for waste Uibri- 
eants, J2H. 

•Horse fat, 22, 4P. 

Hoi Be fat, melting and setting 
points of, 12. 

Hvdrochldrie ac'/d, lefiningoi) with, 
104. 


Lamp hlark in bla'-kmg, 142, 145. 
Lamp black in leather softeners, 
15H, 101, 102. 

Lamp black in l(*aiher xarniBli, 
151, 150. 

Jianolin axle grease, lOP. 

Lanolin lubricant, lO'.t. 
liard. N(j<'also Pork fat. 

Lanl in blacking, 144, 145. 

Lard in leather softeners, 101. 
Lavendi'r oil in leatiier xaniish, 
151. 

Load acetate, 33, 52, 53, 01. 

Load oleate axle grease, 54, 55. 
Load soap lubricants, 52-55. 
Leather softeners— 

Al' oliol in, 15P. 

.\iiimoma si,a[> in, 15'^. 

Bone black in, 1<)I. 

Caoutehouc. 101. 

(■arliolie acid in, 100, 

Fish oil in, 15«, li.0, 101. 
b’l))- boot iijipets, 15^. 

Olseoiuie ill, I5S, 15P. 

Harness, 15s 

Lamp block in, 16H, |i.|. !02. 
Lard in, 101. 
f.iuseed oil in, i.5P. 10.0. 
Mat•sellle^ s«)a]> in, 15p, 

Nigrosine in. ‘0(). 

Oleic acid 111, 1 j 3 . 

Olive oil 11 ), 15P. 

Petioleiim jolly, J<)2, 
potash in, 153, 

. I’rusBian blue m, 102. 

Uosin, 15S, 100. 

Sliellac in, 15P. ,, 

Soap, 15S, 15P.^ 

Steari<‘ aeid m, 153. 

Sugar in, 153, |01. 

Siilphnrii* acid in, 101. 

Tallow in, 101. 

3’aiini*i in, 153, 100. 
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] (filliln'i Miftfiicrs— amt.~ 

Tuipfulirio 111, 

TiirpciiiiiH'oil in, JoS, IWl, HU 
WiitiOi'pioof. J/>S, l&’>. 

Wax 111 , lAs, I5i), HiH. 

lioathcr •Mificnino piijpai atious, 
IH], ITiT-Hri. 

Ijeatlif-T varnihlirs — 

Alcoh'i} III, iru. lAii. 

Aniacifl, I.'pO 
A^plidltinn. 1 lor». 

Hell, 

H(ii/ol 111, I.V). 
licrliii l)lu(* 111 , l!> >. 

Hiruincii in, lAri. 

Black, 

Black, for l)oll^5, 1 02 . 

Black liaiiii'.'^s, ITil. 

Boiled oil in, 11!>. IA2, Ifil. 

l-ione black in, lf>(), l.M. 
CaontclioiK- in, lAO, lo4, lA.O. 
CailKin (iisnlphide in, IbO. 

I’-lavric. IbJ. l.'iL 
Mb'ini in, 151. 
i'Ucxibb' i'liie. Ib2 
(iallmiis 111 . ]■')() 

(UosM, 14l>. i 

Breen iitriol in, Ibi). i 

Hurnev,, J.5I i 

I-avender oil in, IA|. i 

l.iMsced oil 111 , 1A2. 154, I5li. ; 

IjOcuoik] in, 150. , 

Ban*' blue in, 15 *. • 

I’i'iroiciim 111 . b^iO, 151, 155. i 

Be-viii 111, I5I. I5J. I 

Rubber slioe, 154. ! 

Samlaiacb in. 151. j 

Shfllii’ in. 150 151 i 

Svriip in, 150 1 

Tiirjieuline in, 151, ; 

'J'urpe.:i.Mic oil in, 110, 151, 152, i 

154, 155. } 

BmixT in, I I'.i. i 

\\’al.cr in, 150. I 

I.eatiher\arni^1iL‘s. 140151!. j 

Jjevi^falinc lioue Mack, 114. j 

Lignite blaokiiig, 14 i. j 

Lignite iar oil, HO. ■ 

LiiiY' in greases, 00, 101, 10 i, 107. | 

HH. lOP I 


Lime in puriBing bone fat, !)8. 
J.iine in refining resin oil, H4. 

Lime in resin oil 'ubrieants, H5. 
Idine soap re-'iduo in resin stills, 
H4. ' 

Lime -voaps. 102. 

Linseed oil in blacking, 141. 
Lih.seed oil in leaBter soiteiieis, 

150, HK). 

Liusi'cd oil in leatliei’ vaiiiisli, 152, 

151, 150. 

Linseed oil in lubiieaiiis, 2S, 57, 
5S, 50, 101, 107, 10.1, 100. 
Lii|Uid bbu-king, 1411. 
l.iiliargem hilnleant'-, H2, 52, 51, 
54, 01. 101. 

JjiUniTge III purifying bono fat, 0"<. 
Litharge in piuihiiig Iniiii oi), 09. 
Litliarge, retining oils wilb, 77, 
7K. 

Tioguood e\'t.ra< t in blaekiiig 140. 
l(OL\v.)iid in leather varmsli. 150. 
TiOgwood stain for Itaitiier, 1*1. 

I jov\ \'s Idiiekiiif;, ) lO 
Ijiilirieant..^, l-l !0. 
r.iibrii ants— 

Albniniii III, 105 
Almomi oil, 111,111. 115 
Ameneaii nitielniie oil, 104. 

Apl>liealion of, to iitiieliinerv, 
ll(.-J21 

Asplialiiiin, I I. 

Beeeliinit oil. 20, 27. SO. 

I’otie oil, Oil, 05, ll I. 

Caoiilelioiie in, I I tO, 5'*, OO, OI, 
lOI, 111. 

(Iirbon disiiljihide in, 111. 
t'lienueal, S, 10, 10-11. 

( lockinakers', 7s, 110 115 
(.’oal oil, 10, lit. 

Culiesiiiii oil, Hl-S.l. 

Boll's paO'iil. lol 

Bf.ioiinng inattiTs for, 102, lol, 

tin. 

('ondsion b>, 10, 17, 50. 
Iticcb.slers patent, 105. 
b’at and resin oil, SO-.12. 

Pats as, 0-12. 

Pats Used in, 1J''2L 
i'’atly. s, 1,5, 2I-2M, 111. 
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1 .iiljncants— cont .— 

I’luuUtv and (*onsum))ti(iu. (>, 7, 
l:5|l. ■ 

^fllass powder in. ItX). 

Grapliite, 15.^1, t>l, <15, 105. 
Giound-nut ou, 70. * 

(7i]tt;a]>crclia, 14. 

Ilorsefat in, 22, 40. 

Lanolin, 100 
Lead soap, .52-5ri. 

Lime in resin oil. si. 
liiriseed oil in, 2H, .57, 50, lol, 
407 , lOS, 100 

Lilliiir^c* ill, 12, 52, -oH, .M, <>1. 
OH, 101. 

Mineral, S, II.,:{{, :U. 107 
Mineral oil, lOli-lOO, 114, 11.". 
]\Iineial oil and soa]), lOy. 
Naplitlialeiie, 14, 21, lU. 
Nealsfool oil, 25. 10, (it., S2, 

<»ils as, 0-J2 

Gils, ethereal, .is, 2S-10. 

< Hi\ e (.il in, 2(>, .>7, IS, ;‘»7, lit', SO, 

iin. 10.5, 111, Ml. ir> 

Laliu oil, 10. 47. 4S. 40, f.O el, 
(il. t;4, K2. 

I’aiiUlni, 14, .51, 01. 

I 'araflni oil in, '• |, 0 ^^ im _ 10,5 
Latavaseline, lOS 
IN I lolt'lini, ('• 5, till. 100, 105. 101, 
no. 

Petioleiiin j"lly. 1 I, IDS, 100. 
I’ork fill in, 22. 41, o 5, til. 

I’m ih iiig wjisie, 12S. 

La)ie'..il in, 2.). ID. 11. 17. 4S, 40, 
.52. .5 5, ll(i.*tll. til, S 2 , s;{, s'.i, 

02, 'IS, UH). JIG, l()s. io;i, 1 I I. 

1 1-5. 


Luhrieanls— iiniL- 

Tale, IH, :-4:-5, 1(K). 102. 100 

Tallow in, .‘17, MS, 20, 40, 41, 47, 
4S. 1!), W, 51, 57, (11. 04, H2, 
S2, SO, 101, 105, 100. 

Tliii'k oil, HO. 

Tram oil, 24, 25, 8^, 80, 41, .50, 
111, (1(1. HO, 105. 

Turpentine oil in, 20,{10,1)1. lOi. 

I'se of. 120. 120. 

\'olatile oils as, 12, 1 4. 

Water in, ‘20. 17, is, 40,50,51, 
52, 51, .511, t.O. 1)1, |(K). 101, 
100 , 115. 

Wax foi, 28. 

Liihrieaiits, clas^ilication ol, 7. S. 
84. 

Lubrinints, esM-ntiid in’o^ieila's of, 

( 1 . 

Liiln'ii'ani-. !ii|ind, tltl 

Luhi-ieiinls, pioperties of, 0-|S 

1 I .uhriiMiii,'-, raw niatenals foi, 

' 10 - 21 . 

; Luiii'icanis, solid, '!•> II .SVe also 
(■rieaws 

. I .iilii 11 ants, spi>ri;il, JiK) 10.5 

1 .iilti naiii.-., siinalulir \ of. f<i 
dllTereUi niiu lillles, 5 11. 

I Liihnean's, tallow, ‘57-41. 

I ,nlii icatinp nine himn \, I Itl-122. 

IjUbiieatni}^ oils 111 i^eijLMal, tl7 (is 

l.iibrn-utint' powdei. 1 >r<-ebshi s 
yrapiiite. 105 

1 Ae .S'ci* also - oda t\ e. 

J.\(‘ in ^‘leH.ses. 5(1, 57 

I.se, leliDpiiji oil willi, n 1, 111 

L\ons bliieknif^. t'Vi. 


Uesii> 12, 1.5, 2S-20. 

Uesin in, 20, .57, (11, S2, s.;. 
Resin oil, 11, 81.*(14.*0(1. s 5, S.'j 

50. .so, !»(>. 101, 102, 101. 105. 
Soil)) and niineial oil, 102. 

Soa]i in, .‘51, 22, .52-.5.'), 5(1. .57•5^ 

CO, 100. 

isoda in, .22, .59 , 40 . 4 1, 42-40. U 

51, (10. • 

Solar oil, 00, HO. 

Solid. vaWons, (v^ll.) 
liJiiipliiir, 15, 28, .20. 


Maelune ‘iieilse, usil), («4 
; MiU'liiiieotts aixl eioHses, Anieiiefin, 
101 

I Macliniei \, ajipln^atioii ol Inbrieants 
i * to, 1 It. Il’ I. 
i Mai liinory, cleaMin^, 124, 125 
! M^l^}|]ner^•, line, ereas# for, 02, 
^Maeliinerv, hue, oil^for. 02, 114. 
Maebiiiei\. selei-lion o| lubricants 
fur, I2‘i, 1:20 

! Miielinieiw, wooden, prease 
1 ai. 
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^fachincs, sowing, caoutflioiic lul)- 
ncant for, 1M. 

Mai'hinos, sowing, rninoml oil for, 

no. 

Machines, sewing, uils for, llO-llh, 
Magnesia, 107. 

Miu'Hoilles soap in leathorsofti'iiera, 

Melting point of fats, 10, 12. 1-). 
Minern! liiln-ieauts. K, IC, ;•{:{, :{4. 
Mineral hibneafcing gri'ascs, 107. 
Mineral hilineating oils, lOO-lOO. 
Mineral oil, >50, 00. i 

^Iiueml oi) and soap Inbrieant.s, i 
10:5. 

Mineral oil for cloilvs, IJ-t 
Mineral oil for sewing nnidinu's, 
110 . 

Mneilage in oils. 00, 74. I 

Mutton fut, melting and '•elLingl 
points of, 12. [ 

i 

Naphtliu oil, :50. I 

Naplithaleue as a lu liriinni, 11, il,! 

04. i 

Naplithaleiu* grease, 04. ! 

NapliMiah'iip, melt-ing )n'inl of, J 1. ! 
Neatsfoot (til, 22, 40, 00, S2. 
Neatsfoot nil grease, 40. 

.\eatsfoot oil, melting and setting 
jiouils of, 12 

Ni'iitsfoot oil, prejianition, el<' , 

0:5,04. 

Nigrosine in leather sottrneiN, HiO. j 
Nitric acid in hlaikmg, 117. 
Nitrobenzol for scenting Idaeknu, 

1 12 . 

Nitro-}l>(lrocllli rie acid Inelhnd nf 
n'finmg hone fat, 00, 07. 

Oil can, aerostatic. 11'^, 110. 

Oil can, tlcxihle, 117, IIH. 

Oil cups, llO-J^H. 

Oil of Lurpeirtine in blacking, 1:5*4, 
141, 142. 

Oil of turpentine in leatlier ■.often 

ers, ]5«. 100, J60, 101. 

Oivof lurpeutine in leather varnish, 
140. \^'l, 152, 154, 155. 


Oil of turpentine in lubricants, 20^ 
00 . 01 . 101 . 

Oil rags, t leaning, 120,127. 

Oil rags, storing, 127. 

Oils— 

Bone. 00, 05. Ill, 112. 

Castor, 41, 106. 

Clockmaker’s, 78,110-116. 

Coal, :-«), f»0. 

Coconut, 12, 24,104. 

Cohesion, HI-8.4. 

Cottonseed, 27, 105. 

Diving, 10, 17, 18. 

K\iractiiig, 08. 

Fisli. 101. J-58, 141. 144,145, 147, 
14S, 158, ItiO. 101, 304, 10.5. 

Olohe, 107. 

(ivapesecd. 1:5. 

(Ivuund-nut, 1:-|, 27, 70. 

Cuatacum, 104. 

Lavender, 151. 

I.Ignite tar, .’K). 

Linseed, 27, 2 .H, 57, 6;t, 101, 107, 
lOS, 100, Ml, 152, 154. 150, 
15‘.t, 100 

Mineral, ;«). Oti. KM. 100-100, 
iI4, 115. 

Mucilage ID, 00, 74. 

Naplilha, HO. 

NeaUfoot, 12, 22, 40. 00, 82, 'X\, 
\\\. 

Dli\o, 1 : 1 , 20 . :57, :-5S. .57, 00, 7^, 
70. HO, 104, 10.5, ill, !U, 

11.5, I 12, 110, 150. 

O/okentc, 107. 108. 

Calm, 12. 2 : 5 , 2>1. ;H0, 42-51, 01, 
0.4, Hg. 

Karallin, 01, 02, 101, 105. 

Lflrolenni, O’l, 00, 100. 1 .)4, 1J5. 
12). 125. 120. 150, 151, 155. 

l^li.etiix, 107. 

I’uinpkiii, 14, 27. 

Hape. 14, 25, 40, 41, 47. 48, 40, 
‘'54, 60^ 01, 04, 00, 71, 77, 78, 
70, HH, 8‘), 02, 08, 100. 10.5, 
108. 100, I ,114,115. • 

Retming, 07 00-80. 00, i 10, 111, 

I 114. 

Resin, 14,41, M, 00, 82, 84-02; 
101, 10:4, lO-l, .0.5, 108. 
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Oih—cont .— 

Sesame, 27. 

Sola\ 6(). S4. 

'^Sperm, 25, 47,f48. 

Summer, ill. 

Tallow. 5^, 57? 

Tar, IW. 

Tram, 12, 24, 25, ;1H. ;W, 41, 59, 
GJ, GG, H9, 9H, 99, 105. 

Turlnuo, 305. 

Turpoutme, 29, GO, 01, JOI, 158, 
141, 142, 119, 151, 154, 155, 
J58, 159. li;i. 

Volatile, 12, 14. 

Vulcan, 107. 

Winter, 89, 91. 

Oils as lubricants, 9-12. 

Oils, etliereal, as lubriennts, 28-50. 
Oils, fatty, foi lubricants, 24 - 28 , 
Oloic aci^, 28, 54', 104. 

Oleic a<-id, coinbmation of, witli 
»ul})lmri<‘ aiud. 71. 

Olcic acid ni bone fat, 97, 98. 

Oleic acid in leatlicrsufleiicrs, 158. 
Olcic acid, setting pmiit of, 15, 
Olein, J05, 

Olein degras, 100. 

Oiciii, setting I'oint of, IH. 

Olive oil m hliicknig, 112, 140. 
Olive <*il lu Icatbcv softeners, 159. 
Olive oil in lubni'ants, 20. 57, 5S, 
57,00, 89, 104, 105, 111, J14 
115. 

)li\t‘«il, reiiniiig. 78, 79. 110. 

.)hvo oil, setting [loint of, 15. 
Izokeritc, 00, i(K). 

.Izttkei'ite oil, 107, los. 


Paralliu, melting and .setting poiols 
of, 15. 

!*aralhn oil grease, 91, 92. 

Paraflin oil in lubiicants, 91, 92,. 
101, 105. 

i’aravaseluie as a lubricant, 108. 
J’aris black, 155. 

Paris blue in blacking, 147. 

Paris blur in leatiuu- vainish, 
J55. 

Patent leather .stains, 145. 
Patrick’s greas<', 107. 

Petroleum i-ilu'r for cleaning ruga, 
etc.. 120. 

Pci tob'iini for cleaning niachincry, 
124. 125. 

! Petroleum jolly find |)araltin giease, 

I 88,92. 

j pfitroleuin jelly as a leatlier pre- 
[ servaiive. i02. 

j I’ctrolciiiii jcllv as a Uilnicant, 14, 
U)H. 109. 

' Petroleum jelly for leather. 1G2. 
jPetiolouin jell\, nieltiug and s<‘t- 
I ting points of, j5, 

I Petroleinn in leather varnish, J50, 
I 154, 155. 

i Petroleum in iuhricanls, 05. Otl, 
UK), 105, 104, 115. 

Phu'iiix oil. 107. 

Piston roi-i greasi'. 100. 

Pitch, black, G5. 

I Pilch. hr*“\ver*.s in giease, 105. 

I Poli.shes— 

i Hlack. ill slicks, 158, 
(Juttaj'endia, 112. 

1 Shoe. 15M4K. 


! Spenimccti, j 12. 

Palin^l^in. inoltnig and setting; Wax, 141. • 

jiointsof, 15. I’ork fat in Iuhricanls, 41, 55, 04. 

I’jilin oil and»soda*grefV'e. 45 10. I'ork fat, melting nnej^ setting 
Palm oil gieasCs, 42-51. points of, 12. 

Palm Oil in Iul)ricaiits, 59, 47, 48, T^>rk fat, pri'paring for luhricants, 
49,50,51,01.04,82. - 22. 

Palimnl, inciting and settmgpoints Pork fat. Sre also 1|ard. 

, of, 12, 25. Potasli, 57. 

Palm oil, rt^fniing, 25, 24. Potash, caustic. Sir Caustic 

Paraflin and pei~oi im jelly, 92. poinsli. 

Piirafhn ae a lu^.caut, 14, 51, 00, Potasli m blacking, 143. 

92, 100, 1( Potasli m leather softeners, 168. 
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Fiilasli solution in dogras making, 
](i5, ir.7. 

Polas'^ium bicliromale for staining 
leather, 14H. 

potassium hudiroirialc m blacking, 
140. 

Potassium feirocvaniilo in blacking, 
147. 

potatoes in blacking, 144. 

Prussian blue in blacking, 14:i, 14b. 

Prussian blue in leather grease, 
U'y*. 

Prussian lilue in lealbor Naniisb, 
15*2, 15:-!. 

Pumpkin oil, 27. 

Putnpkin-seeil oil, sotting poml ol, 
i:i. 

I’unfving waste lubricants, 128. 

Hail\va> greases, 11, 12. See also 
Axle gieaso. 

Haiicidiiy, 10, 10, 17. 

Rape oil foi leather sofi.c'iuTS, lb8, 
If.i. 

J^ape oil grease. 40, 41. 

Rape oil in lubrii-aiits, 25, 40, 41, 
47. 4H, 40, 58, (.0, 01, 04, 00, 
82, H8, H!l, 02,08, 100, 105, 108, 
100, 114, 115. 

Rape oil, relining. 74. 77,78, JIO,; 
IM. 

Rape oil, sotting point of, 18 . 

Refining bone fat, 00, 07. ! 

Refining bone oil, 11:1. 

Relining oil with blcaeliing powder, 
!J4. 

Refining oil with bvdrocliloru aiid, 
111 . 

Refining oil witii lye, 110, 111, 114. 

Itcfining oil wiMi sulphuric acid. 
HI 

Relining mis, 07, 09-HO. 

Refining rape oil, 74, 77, 78, Ko, 
114. 

Refining traili oil, 00. 

Reisert’s grease|107. 

Reiaert spring greaser, 128. 

Removing thickened grease and 
i oil,;24,125. 

Resin andjinie soap, 108. 


Resin grease for loatlier, 161. 

Rosin 111 leather softeners, 15B. 161. 
Uesni machine grease, 64. >■ 

Resin oil and fat lubricants, 89 iti. 
Resin oil as a lubricant, 14. 

Resin oil, blue, K/o. 

Resin oil grease, patent, dO, 91. 
Resin oil in lubricants, 81, 64, 66, 
88, 85, 86. 89, 90, 101,108,104. 
105. 

Resin oil, light, 85, 86. 

Resin oil, yellow, 105. 

Resin oils, preparation, etc. 84-88. 
Resin, pine, m leather varnish. 
152, 154. 

Rosin, pine, in lubrii*au1s, 29, 57, 
64, 82, 88. 

Resm soap, lO.t. 

Rosimfication. IH. 70. 

Jiesins as lubricalils, 12,18, 28 80. 
Retort for carboniBing bones, 188. 
lb)po grease for wire ropeways, 105. 
Ruliber slides, viinusb for, 154. 

Saiidarai b in li-atlier varnish, 151. 
Saponificalion, cleaning rags In, 
127. 

Scliuckart.'s patiuit belting grease, 
105. 

Sesame oil, 27. 

Sotting pi'int of fats, 10,11, 12. 18. 
Sewing mai hinos. Sa- Machines, 
sewing. 

SbaiiKning for degras, 168. 

Sbellae in blaeking, 147. 

Sliellac in leather softeners, 150. 
Shellac in leather vaniisb, 1.50. 
151, 152. 

Shoo polishes, 181-Us, 

Siaip and muK'ral oil lubricants, 
108. . < • ' 

Soap and jictroleum jdly, 100. 

Soap and tallow oil grease, 57. 

Soaf grease for boot uppers, 158. 
Soap greas4!s, 56-.58. 

Soup ID blacking, 180. ^ 

gSoapin leather softeneis, 158, 150. ^ 
Soap in lubrieantH, 31, 32, 48, 60, 
56, 57, .58, (WMOO. * 

Soap (lead) lubricants, 52-55. 
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Soapstone. Hee Talc. 

Soda and palm oil greases, 43-49. 
Soda, leaning inachiuer^ with, 
% 124. 

Soda, cleaning^^s, witli, 127. 
Soda greases, 40,*% 1. % 

Soda in blfickiiig, 18K, 141. 

Soda in lubricants, 32, 30, 40, 41, 

43-49, ni, i;o. 

Soda in purifying oils. 110. 

Soda lye in making degras, 100, 
107. 

Solar oil lubricant, H!l. 

Solar oil, in lubricants, :-10, 00, SO. 
Solid lubricants, various, 03-05. 
SpeJ‘ina<;eti in blacking, 142. 
Spermaceti, melting point of, 13, 
2H. 

Spcrmata'ti, polish, 142. 

Sperm oil, 25, 47,^8. 

Spirit of wine in blin'king. 147. 
Starch in blocking, 13‘). 

Steam in <listilling resin oil, 80. 
Steinc*acid in Icatbci soflentMs, 

158. 

Stearin, melting ami setting points 
of, 13. 

Steatite. Sec Talc. 

Still forrecovemig beii/jol, 113. 
Still for recovering oil solvents, 
127. 

Still for resin oil, 87. 

Storing gre isy rags and waste, 127. 
Sugiy i*i blacking, 141, 140, 147. 
Sugar in leather soflenei-s, 158. 

101. • 

Sugar of lead. *SVc I’jcad acetate. 
Sulphur as a lubricant, 15. 
Siilpbui^axlc grease, 39. 

Sulphur in lubricants, 33, 39 
Sul])huri<- acid in iilac^nig, 138. 
189, 140, 141, Ml. 145, i4i;, 
147, 148. 

Sulphuric acid in leather sotten»iN, 

101 . 

Sulphuric Held in tallow refining, 

* 21 . 

^Sulphuric acid process of relimng 
^ oils, 09.73, 78Jll. 

Smnnior grease, 92^98. 


Summer oil, 89, 92. 

Syrup in blacking, 188, 139, 140, 
141, 142, 145, 146, 147, 148. 

Syrup ill leather varnisli, 150. 

Talc as a lubricaut, 13, 33, 100, 
102,109. 

Tallow and castor oil grease, 41. 

Tallow and iicatsfoot <41 grease. 
40. 

Tallow and tram oil grease, 38, 41. 

Tallow in blacking, 138. 

3'allow m leather softeners, 15-^, 
101 . 

'hallow in lubricants, 37, 38, 39, 40, 
4), 47, 48, 49, .50. 51, .57, (M), 
01,64, .82, 83, 89,101, 10.5, 109. 

Tallow lubricants, 37 41. 

'fallow, melting and setting points 
<if, 12, 20. 

Tallow oil, 20, .5}. 

Talhiw oil and soap grease, .57. 

Talh'W, preparing for lubricants, 
19-22. 

'fallow, rap'* oil, and soda grease, 
40, 41. 

'fan III blackiug, MO, M7. 

Tanner’s grease, 108-100. 

Tannin extract in (b'giU'. making, 
100 . 

Tannin c\Lrai L in leather softeners. 
168 

Tannin in iiLicking, 147. 

Tannin in leather softeners, 100. 

Tannin process of rclining oils, 73. 

Tar, ll>.5. 

'fur oil, 101. 

'rcmpcraluie, nilliiem-e of, on 
luhricants, l1. JO. 

Thickened grease y-nd oil, remov¬ 
ing, 124, 125. 

Tliick oil luliricanls, 89. 

'J'()*ote's gn'ase, 107. 

Tram oil and rcsni oil lubricant,, 
89. 

Train oil and tallow gica-Ne. 38. 

,'fram oil as a lubrinuit. 24, 25. 

Tram oil grease, 41, 98, 99. 

Tiainoil in lubricants, 38, 39,^^!, 
• .5!l. 01,00. 89, 105. 



180 


THE MANTTFAC'rVE 

Train oil, setting point of, 12. 
Turbine oils, 105. 

Turpentine in Icatlior softeners, 
160. 

Tur|>L‘ntine oil. Sci' Oils, Tur¬ 
pentine. 

Umber in loatlier \ariiisli, 110. 

Use i»f lubricants, hi'.i, 180. 

Varnislios for leather, MO 150. 
Venire turpentine in leather 
xurnish, 151. 

VicMina oil blacking, 18H. 

Vinegar, 58. 

Vinegar in blacking, 140. 

Volatile oils as lubricauls, l:i, 11. 
Vulcan oil, 107. 

Watr'r in blackin}>, 18K, 18'.i. 110, 
m. 14-2, 1 li;. 147, 1 IS. 

Water in leather varinsli, 150. 


E Ob’ LtHlllK’ANTf. 

Water in lubricants, .80, 47, 4S. 40, 
.50, 51, 52 , 58, 56, 57, 00, 68, 
100, 101,109,115. $ 

I Waterproof caoutohoiie blai-kifffe, 

I 141. 

! Waterpro^i'f grease, glossy. 15S. 

I Waterproof leather grease, 158. 
i Wax, 101. 

: Wax for lubricants, 28. 

! Wax in blacking, 188, 111, 142. 
Wav in leather softeners, 15s, 158. 

I IW. 

Wax polish, 141. 

; Wax shoe ]iolisli. 141. 

White patent grensi*, Krt. 

; Winter gri'ase, 82, 88. 

■ Winter oil. 88. 81, 

; Wire ropeways, grease for, 105, 
Wooden nnichmery, grease foi, 51. 
Wool fat, purifv’tng. 108. 

y.mr oxide nn-lliod of n-fining I'lls^ 
70. 77. 


AHKIfOKHN: THK I'NlVKHSITi PIU?6S 


(1202k .. 






THE MAMTFACrrURE OF 
LUBRICANTS*. SHOE POLISHES 
AND l.liATHER DRESSINGS 

— 0 — 
r 4 II T I 

THE MANUFAtTURK OF LmiOCAXTS 
AM) (IREASES 

CIUPTHK I 

InTKODITI.'TOKY 

T?tE pro^i-essive oxtonsion of iniicliiiu'i-y hiis wuiscil attention 
to 1)6 d)'a\\«i to the in.inufaeture of substances facilitatin;' 
the nnifonn anil easy running of machines. Whereas formerly 
the only application of suhshancus of this nature was to cart 
axles and siinple machines, they have now to ho used on all 
the countless au«iliary tools that human ingenuity has devised. 
When it is considered that one has to deal in this connection 
with jnovenionts ranginft from the rotation of a ten-ton fly¬ 
wheel on its shiift to that of the smallest wheel in a watch, or 
that of a dynamo, shaft running at over 1000 turns a minute, 
it hoconles self-evident thaf the lubricants used for these pur¬ 
poses tnust be of a highly divergent character in ordei^to do 
what is required of them, and also that the preparation of a 
lubricant suitable tor a given purpose is a task involvingia good 
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(leal o[ consideration. The contents of the jnesent work 
clearly show what a lar<’e numher of the most diversHfied com¬ 
positions must be used in order to produce lubricants which 
will really he suitable for a given pur|iose. 

The name lubricant oi- grease is a generic term given to the 
substances applied to machines and machine parts in places 
that are in mutual sliding or rolling (iontacl. 

In some cases the term grease is alsojised in connection 
with substances employed to soften IciBTier, so that a distinc¬ 
tion may he drawn hetwoen two grou])S of greases, natmly, 
machine greases and leather greases. 

The object of using any grease—whothej' intended tor ap[)li- 
cation to the parts of a watch, the axle of a farmer's waggon, 
or a russia leather shoe is always ui the endeavour to over¬ 
come, as far as possible, the resistances ojiposing movement, 
or, in the case of leather, to prevent the material getting h.ard. 

'I'hcse two purjioscs of greasing being so different, we will 
first devote our attention to the lubricants used for machinery. 

The resistances opposing themselves to movement are 
usually termed frictional lesistance. li« many machines, es¬ 
pecially those of a coniiile.x type, the frictional resistance is so 
great that a large expenditure ol force is necessarf to overcome 
it: the heat engendered by the friction is sufficient to make the 
rubbing parts red hot, an iiistancc of this conversion of friction 
into heat being aff'ordeil by the well-know n “ hftating " of un¬ 
greased axles ; and it is only by the aid of sitilahle lubricants 
that this frictional resistance can be diminished to such an 
extent that the loss of power in overcoming friction is com¬ 
paratively small. 

Many machines and machine parts ana run at such high 
speeds that it would ho impossThle to keep them* running 
safely without the use of suitable lubricants. We nefed only 
mention here the extreme velocity with which tin’ journals of 
railway carriages run in their bearings, lie the two turned 
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<*vtr so, U'ui3 and fitted carefully togetlier, the frictional re- 
sistaiice»would soon make them both red hot. The same 
applies to the shafts of ventilating fans, electrical dynamos, 
and centrifugal separators. It is manifest that, in the absence 
of some, lubricant, the parts in mutual sliding or rolling contact 
would be exposed to very considerable wear, since they would 
act on each other like two grindstones riihhing together. 

It would thus aiipear that the utility of hihricants is two¬ 
fold : in the first the use of a suitable lubricant I'educes 

the frictional resistance to such an extent that it can be 
overcome without any immoderate expenditure of energy; 
and secondly, the parts in contact ai'e protected against un¬ 
duly rapid wear. As already mentioiu'd, it would be impos¬ 
sible to keep very quiclt-running iiiachiiies in constant work 
without approjiriate lubrication. 

Before going inkithe subject of the various kinds of lubri¬ 
cants, we will lirst consider the (jiifistion: In wliat does the 
tdlicacy of hihricants consist? This problem can he easily 
soiled by a closer exaniiiiatioii of the condition id' the bodies 
that are in mutual sliding or rolling Iriction. 

It we examine with a jiowerlnl magiiifung glass any hard 
and carefully' polished body, even a steel jdalc polished until 
it reriects like a mirror, it will he found full of sciatches and 
iriegularities, produced by the polishing agent on its surface. 
In reality, theiid'ore, even the most fineli polished body 
is by no means*\\hat it seems to he—^tiameii, a ))eifeclly 
smooth surface—but, on thecontiai v, is covered with irregu¬ 
larities, promini'iiees and dipiressions, furrows and elongated 
scratches. 

If we figure to/nirselves two such bodies sliding or rolling 
over one*another without tlfe ap|ilicatioii of any lubricant, wo 
shall find that the proinineiices*on the one catch in the depres¬ 
sions in the other, and vice rrrsii The result is that a very 
considorahle expeiidittire of power will he needed to MIt the 
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prominences on the one l)ody out of tlie 'depreasiotw in the 
other, or to draw them up as it were along an inclined plane. 
The frictional resistance, also, will be very great, owing to the 
largely increased surface resulting from the inequalities. 

With this high frictional resistance is associated still 
another circumstance : when the speed is increased, the 
prominences on the one body will not always lx; lifted uni- 
foi-mly out of the; deprttssions in the other, but many of them 
will b(i torn olf, resulting on the one*Tfand in a great e.v- 
peuditure of power, and on the other in a disproportionately 
rapid wear and tear of the machine parts in contact. 

It will be easy to understand that the frictional resistance 
and wear will bo greater in machine parts that are constructed 
of similar materials than in those of dissimilar materials, c.ij. 
of two dilfcrent metals or metal compositions, since similar 
bodies wall exhibit similar iirorniiicncos and depressions, 
fitting into one another and only separable with difliiciilty. 

On this account it is the practice in many instances to 
make niachinc parts, intended to slide or roll on one another, 
of dissimilar materials Thus, for ext iiipio, it is usual to 
make shafts of cast iron or steel, whilst the bearings in 
which they run are of bronxo or some othof hard metal 
comjiosition (bearing metal), these dissimilar metals wearing 
away less rapidly than similar ones 

With few exceptions, the lubricants introifuced between 
niachinc parts in order to diminish their fl-iction are either 
perfectly fluid substances or semi-solid bodies of the consis¬ 
tency of butter, these latter becoming fluid under the influence 
of llie heat hheraleil through friction. We may therefore 
assume that the lubricant spreads over <,110 surface to be 
great'id, in the form of a thiejt, oily liquid, tilling up the de¬ 
pressions in that surface, and therefore making it far smoother 
than would otherwise he the case. 

IS a well-known property of all liquids capable of form- 
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ing drops, that their compressibility is so slight, even under 
the highlst pressure, that for all practical purposes they may 
be regarded as incompressible. 

If now, one machine part be sliding or rolling on another, 
and a lubricant is in position l)etw'e(‘n them, the, consequence 
of the presence of this fluidsubstance will bo to prevent, either 
wholly or for the most part, the prominences and depressions 
from catching in ^oh other. Hence the friction will be di¬ 
minished, to an extent that will be gix'ater in proportion as the 
ipachine parts in contact are hauler and more smoothly pol¬ 
ished, and the more complekdy the lubricant fnllils its purpose. 

A few lubricants are known which consist of line powder, 
and remain in that state under all conditions. They act, 
however, in just the same way as lubricants which are or 
become liquid, filling up the inequalities in the surfaces to 
which they are, applied, and making them smooth, so that 
the frictional resistance is naturally lessened. 

Whatever name a machine lubricant may bear, its un¬ 
doubted pur))Ose is to diminish frictional resistance, and 
therefore materials •best calculated to accomplish this pur¬ 
pose must be used in the manufacture. Sometimes, how¬ 
ever, the fdlmnl® advanced for the preparation of so-called 
“ improved ” lubricants contain ingredients that cannot but 
increase frictional resistance rather than diminish it. 

That the persons recommending such jnejifirations must 
he unacquainted with physical and chemical laws goes with¬ 
out saying, anyone making a trial of such “ improved ” 
lubricants soon finding out their value. 

Although at first sight it may scoin easy'enough to make 
lubricants suitable for dilTerent machines, the matter is x'Cally 
a very difficult one when welcome to consider all tlu^ con¬ 
ditions that a good lubricant is expected to fulfil. 

ft is only within recent times, since the use of lubricants has 
greatly extended, owing to the use of all kinds of inachx^^v to 
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an extent hitherto iiiiantiuipated, more especially in tlio case 
of railways, tliat the ereat dillieultios attendinp; the manu¬ 
facture of lubricants have linen properly appreciated. That 
coni|ilete succiiss has not yet been attained is demonstrated 
by the continued appearance of new “ improved " recipes, 
many of which are. really the revei'se of iirfprovementa. 

Wlien we consider the ]iropei'ties that a eood lubricant 
should possess, we find the following es^-tials' 

(ll Gheajiness, in relation to the cost of the raw materials 
anil the expense of production. ’ 

(2) Uniformity and stability of the produe.t: that is to 
say, eacli liatcli of tlie lubricant nuisl possess tlie same 
properties, and must not alter more, than slightly, if at all, 
when stored for some considerable time 

(.'!) .\bsenoe of any corrosive action on the material of the 
machinery, i r. tlie chemical projici-ties ofHhe lulnicant must 
1)0 such that it will not corrode, more than inappreciably, the 
metal parts with wliicli it is hroiight m contact. In large 
machines this consideration is loss important, tliongli it is es¬ 
sential ill tlie case ol line and delicately cohstnicted macliines, 
such as clocks, sewing maehiiies, scientific instriinients, etc. 

(4) Uniform consistency at dilfereut teniperaluros. Tliis 
property is the most important of all for a good lubricant, 
but is at the same time the most dillicult to obtain, lilost 
of tho sulistances used as lubricants become tbiimer as the 
temperature rises, anil, conversely, thicken as it falls. 

For every lubricant, however, a certain degree of fluidity, 
which lies betw'eeii somewhat narrow limits, is necessary ip 
order that it may discharge its functions properly. If this 
fluidity is insufficient, liihrication jvill he imjierfect, hut if too 
great,«the consumption and w»ste of material will he im¬ 
moderate, though the luliricatiou he satisfactory. 

The^lifficulties arising from this cause are so groat that they 
cauy«it he entirely overcome, and in many cases a remedy is 
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soifl’ht l)y usiii}' at dilleront seasons lubricants that exhibit the 
proper ddpree of fluidity at the teinperatuixss then prevailing. 
This is particularly the case with such raaohine parts as are 
exposed to all the lluctuatioiis of te.mperature inherent to our 
climate, for example, the axles of carts and railway waggons. 

Lubricants may be, clasi^ified from various ])oints of view : 
(1) .'Xccordmg to the ingiedienls of which they arc com¬ 
pounded; Cl) according to their physical character; dll ac¬ 
cording to the specT.'it purposes lor which they are intended. 

If we regard lubricants with reference to the materials of 
which they arc composed, i.c. from the chemical point of 
view, we find that the\ include a verv large number of sub- 
stances differing ennsiderahly in physical and chemical pro¬ 
perties. Since an accurate knowledge of these bodies and 
their jiroperties is indispensalile to the iiianulacturer, we 
shall go into this ijijcstioii fully later ou 

.\ocordiMg to their jihj-sical condition, lubricants may be 
classed as liijiiid and soliil respectively. It is, however, im¬ 
possible to dr.iw a strict line of <lcinarcalion between them. 
Some are as fluid :*s a thin oil, whilst others have, at the 
ordinary temperature, about the same eonsistency as a some¬ 
what linn lifitter. Between these two extremes, howexer, we 
find all the intermediate stages of consistency unagiiialile, so 
that it often seems diHicult to determine whether a lubricant 
should be cfiissed as li(|uid or solid, i'or this icasou the 
system of classilicalion on this basis is of liille. value. 

Again, the purpose for which the lubricants are to be used 
may be taken as a basis of classification. T’bns we may speak 
of ordinary cart grease, railway grease, macliine oil, engine 
oil, and so on. Hut even this distinction is arbitral y, since 
it oft.m* happens tliat a fubricant made for some special 
purpoSc can lie also used for others. 

On this account, tlicrcfore, it would socra preferalilo to 
classify luliricants according to tlic materials from whitii.they 
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are compounded, an(J then subdivide the classes in accOrdanoo 
with the objects for which the lubricants are intendW. 

Proceeding on this lino, wo may distinguish between the 
following classes; 

Fatty lubricants, namely, such as cinsist of either a single 
fat, whether liquid (oil, train oil) or solid /tallow, palm oil, 
etc.), or else of a mixture of several fats 

(Ihemical lubricants, namely, s\ich as cmisisl of substances 
that are nowadays produced in lai-ge Ij^ntities by certain 
chemical processes, r;/. in the manufacture of coal-gas, th^ 
refining of |)(!lroloum, and various other chemico-teehnical 
processes. This class includes the so-calloi) mineral oils, the 
tar oils, jadrolenin jelly, the rosin oils, etc In a certain 
sense, too, the soaps and saponacemus bodies, occasionally 
us’jd as luliricanls, ludong to this class 

Minoi'al lubricants simply consist of, certain powdered 
minerals that are characteidsed liy a greasy appearance and 
fool (soapstone or steatite, and graphite or hlacklead), and 
by a very low degree of hardness. 

I’ntil (]uito recently, the fatty lubricau,ts were used almost 
exolusivolv, and it was only as a consequence of the develop¬ 
ment of the tar and petroleum industries that the 'mineral oils 
and greases were pul on the market in large quantities. As we 
shill see later on, these possess, in comparison with the fats, 
such great advantages that they will probably'displace the 
latter entirely. That this has not already hajtpened is due on 
the one hand to the enormous consunqilion of lubricants, and 
on the other to the fact that it is not yet possible to produce 
chemical lubricints capable of meeting so satisfactorily the 
rei|uiri‘ments they are exjiected to fulfil ascs done by those 
derivrf from fats. 



CliAl’TlCK II 

PlIOI'EUTIF.K OF THE BODIKS USED AS IjI'HRICANTS 

As iilntady mentioned, il is specially iin))Oilant to the 
inamifactiina' of ftihricauts to know Iwth the physical and 
chemical properties of thi‘ materials of which his products are 
compounded. In this way alone will he he able to correctly 
compound a lubricant, intended to fulfil any special task, 
with the coitainty that il will prove satisfactoi-y. 


Fats, as is well k»own, are products of the animal and ve¬ 
getable kingdoms, and are divided, according to their con¬ 
sistency, ind) thre.e groups: (I) Liijnid fats, which are also 
known as oils. 12) S mii-solid fats, cd the butter or lard type, 
namely, such as liavis at the ordinary temperature, a con¬ 
sistency simflar to these sulistaueo-. Lard 'ind Imtter, in 
the animal kitifiTlom, and coconut oil and ))alm oil, fiom the 
vegetable kingdom, belong to this group, f.'i) Solid fats, or 
tallows, which are solid and crumbling at low tem|ieratnres, 
and only become soft when heated. This class inclndes 
heel tallow, deerdat, mutton fat, etc. 

Since" all these fats are miscible in any ])ropoi tioii^ it is 
possible, by suitably blending oils with the semi-solid or 
solid fats, to produce mixtures of any desired consistency 
and melting point. 

Ah 



10 


TITIi MANl'i'ACTiaU! i*].’ MIHRK'ANTS. 


l‘ur(! fats, to whatcsver {Troup they may helonfr, are p6rfeot*ly 
inodorous,quite insoluhle iii water, andareeompletelyludill'er- 
enl to metals, i.e. have no chemical action thereon. It must 
be emphatically slated, howev(;r, that this aiqdies solely to fats 
that are perfectly pure ; and alisolutelv jnirodats ar<‘ suhstauces 
that are obtainable only with diflisulty, ar»l must be stored 
with great care if then are not to undergo rapid alteration. 

Thus, when a fat is exposed to the air, ^nit inqiort- 

ant change is soon observed : the fat turns a darker colour, 
assumes a |)eculiar, disagreeable smell and an irritating flavoui; 
—the inlluence of the air soon turns it rancid In this 
process, allerations of a somewhat extevsive nature lake 
place, in the fat. Free aeiils are formed, and these are the 
cause ol the rancid taste and smell, in addition to which they 
inaKC the fats strongly corrode metals with which they are 
brought in contact, so that such a liibrwant can hardly be 
used without danger, esjieerdly in line macbiiies. 

(Jertain liquid vegetable fats—oils -are distiiiguislied liy a 
peculiar liidiavioiir when exposed to the air, in that tliey dark¬ 
en ill colour, and become progressively titieker, finally setting 
to a transparent, resinous mass. Oils beliaviiig in this man¬ 
ner are known as drying oils. Though they are e.xt'remely im¬ 
portant in the varnish-iiiaking industry, iii painting, etc., they 
seem to be quit'o worthless for the mamifactiirer of lubricants, 
owing precisely to this tendency to gradually thicken and dry. 

.Ml solid fatsbecouietluiduhen moderately warmed,furnisli- 
ing liquids very similar to the ordinary oils, fsince all hits, 
even the solid ones, must he in the lliiid stale before they can 
properly discharge their fuiictioiis as lubricants, a knowledge 
ot the melting points of the solid ^^.ts is highly iiiijiortant for 
our purpose, and we shall thfrelore give, later on, a short 
table showing the melting and setting points of tfie principal 
fats. |Tlie selling ]ioint refers to the temperature at which 
the^Jnelted lat liegiiis to solidify again: in many fats this 
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ternpenitui'e doos not coincide with the melting point, but is 
much lower thiin the lattfir.) 

When fats arc sti’ongly cooled, the ods hecoiiK! tluoker as 
the temperature falls, frequently setting completely to trans- 
jrareut crystalline masses. The fats that are of the consist¬ 
ency of butter or t.allow at "the ordinary tcjiiperature become 
crumbling and fairly hard when cooled further. 

Till! foregoing p!;oyi'rtics of fats indicate the manner in 
which various requirements exacted of lubricants can be 
fulfilled. Tor machines exposed to high temperatures, 
special mixtures can he |ire))ared containing fats of high 
melting point, e../. tallow, whilst for use at low temperatures 
the fluid fats will jiredommate in the mixture. 

The varying consistency of lubricants under the influence 
of different temperatures iiialuis it necessary, in the case of 
wheels that are exjiused to considerahle fluctuations of teni- 
jieratiire, to em|)loy luhricaiits of different cliaracter for 
summer and winter use. In (Jentral lluropo the ditler- 
enee between the extremes of summer and winter temper¬ 
ature IS nearly To •!•'., and therefore the grease used for 
railway axles in suiiiiiier must he of far highei melting 
|ioint than That employed in the winter. 

In addition to the tenqinrature at wh.ieh a luhrieaiit is 
used, the velocity of the niachine pans in ijubstion also in¬ 
fluences the consistency of tlie preparation. 

That fi'iction’is oonvertihle into heat iias already been 
stated ; and naturally, the quantity of heal liberated within 
a given period of time from the macliiiie parts in mutual 
friction will he greater the higher the velocity of these parts. 

Hence if hihricaiits suita|)le for slow-ruuiiiiig niacliiiies he 
aiiplied to machine parts in nyiid motion, tlie result wjll be 
that the increased liberation of heat will make the lubricants 
too thin. For this reason it must he laid down as a funeral 
rule that lubricants of comparatively high melting point wi.ust 
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«lw.iys he used when quick-running machine parts are m ques¬ 
tion. Thus we find, for instance, that railway companies use 
a different grease for the axle boxes of express trains to that 
used for goods trains, the reason being that the velocity in 
the former case is greater than in the latter. 

KF.SINS, VOUATILE OILS, AND OKEMICAT; I'KODUCTS 

Although solid or liquid fats form the main ingredient in 
the majority of lubricants, attempts ha-fiiTieon made, in con¬ 
sequence of the high price of fats at the pi'csent time, to 
employ in the manufacture of lubricants a number of other 
substances possessing suitable properties. ^Chief among these 
are the resins, volatile oils, and in recent times more parti¬ 
cularly, a seri(^s of products obtained in the preparation of 
tar, crude petroleum, and ozokerite. 

The ap})lication of these substances for jnaking lubricants is 
the more to be commended since they can be more profitably 
utilised in this way than in any other. Certain by-products 
from large industries, otherwise only utilisable as fuel, can 
be very profitably erajiloyed in the forni,of lubricants. 

Table ;>/ Melting and Setting T<nnL\ of Fata and otJor SiibHtnnceH 
used an Lulnironts. 


Mcltiun 

I'oiiit. 


Setting 

I’fiiiJt, 


jliMii.irk't. 


Tallow (fresli) 

,. (old) . 
Mutton fat (fresh) 
,. y.ld) 
Pork fat . 

Horht* fat . 
Nratsfoot oil . 
Pali^ o\] ffjPhli) 
(old) . 
(.'ocoimt i*il 
Train oil . 


42*y-iy-() i 

42-5 17-2 ! H4-() 

47-0-r)2-H ! 30 0 

5()-() 50-5 ! f) 

2(H)-31-0 1 25-0 2(i-0 ! 

47*f> V ! 2j-2 I 

'■ 9 . I 

80-0 87-0 24-0 

3(i-0-42-U ' 24-<) 2H-0 

24-0-24-5 I 20-0 20-C. 

; ir,-o 


sorts do not set 
above zero C. 






fBomiflES 01? THE HOHIES ESED AS LT'BEICANTS. ll^ 

A 


•I’ad/s of Melting and Setting fomts of Pats and other Substances 
used as Luhru'ants —ootitiijuod. 



.Mdtiii^^ 

Point 


Rapo oil . . r ■ 


10*0 

Olivo oil . 

. 

2*0 Unitor cousistcucy at 

Ground-nut oil 


•7 j 

Grapeseed oil . 

k 

17 ! 

Reechnutoil . 


-17‘5 ' 

Puiiipkiu-seod oil 


15 Fluid at 15' i 

Stearin 

55‘0 

55-0 ' 1 

Palniitin . 

4(HM;P7 

fi2*K 1 

Stearii acid . 


()9'2 1 

Palmitic acid . 

tii 0 

t;2 0 j 

Mixtures of steavic 


1 

and palmitic acid 


: 

(A and ,() 

liO'b 

5()'G ' 

OIHm 


in ! 

Oleii- afud. . 


4 Kemains solid down ; 



to 14" i;. , 

Spermaceti 

8H-0 17-0 

1 

Paraflui . 

50-(l-(i0'0 

50-0-G0-0 1 

Naphthalem: . 

7P-0 

Polls at 212' ('. 1 

Petroleum jelly 

SO'0-40*0 

80*0 40-0 ' 


The Jtcskis, which can never be used alone as luhiicants, 
hut must al\va\s he cornhiiK.-d with solvents, are derived, as 
is well known, from various kinds of trees, those of the coni¬ 
fer family ht^nf^ chiefly utilised foi the production of resin 
in Europe and* America, since they can he made to yield 
largo quantities of this substance by wounding the liark. 

In Europe, jireference is given to the resin derived from 
the pine, larch, and tir. Of late years the l.’niled Stati's 
have furnisheil very large quantities of so-called American 
pine rcSin to the market; this jiroducl conqjeting keenly 
with the European article on account of its purity and othei' 
valuable qualities, chief among them being the low price. 

Next to the resins comes Bc.s/n oil, which is reallj j^de- 
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comjiosition product of resin, obtained therefrom by disttlla- 
tion. Resin oil, whicii must not be confounded vfith oil of 
turpentine, is larf'oly used in the manufacture of lubricants, 
varnishes, and printing inks. 

Similar in some respects to resin oils are the j)roducts put 
on the niarket under the names (jf Mineral ail, A\i])htha ail, 
Caul oil. Solar oil, etc. They are obtained as by-products 
in th(! refining of petroleum and the treatment of tar. Large 
<juantiti(!S of these jiroducts are placed^n the market from 
North Ameri(!a, the flancasus, and latterly also from Galicia. 

Petroleum jejli/ is a substance obtained in refining ])etro- 
leum, and forms in its pure state a white, crystalline mass 
with the,consistency of butter. It forms an excellent lubri¬ 
cant for many jiurposes. 

Maphthale.ne and ParnfUn are crystalline bodies I'ecovered 
from tar and also from ozokerite, and, like tbe resins, can only ' 
be used for lubricants in combination with li(]uid solvents. 

CaaiilctioHc and (hiltaperelia consist of the dried milky sap 
of various tropical trees, and are met with in a jiurified slate 
in commerce. They are used in a few jompoimd lubricants, 
but are so dear that their employment must always be only 
a limited one. Moreover, it should he staled *t once that 
numerous experiments have shown that these expensive in¬ 
gredients have not behaved anything like as well as the state¬ 
ments of interested ma,nufacturers would have'one believe. 

The. Mnieralu used in the preparation of lubricants are 
asphaltum, talc or soapstone, giaphite, and suljibur. 

.Pjtlialtiim is a dark brown lo black substance, w'hich is 
regarded by geologists as an imiiure ozokerite or resinified 
petroleum. It is found in various localities (the Dead Sea, 
Trinidad, etc.) in large quantities, and is largely tised for 
streel paving, varnishes and lacijuers, occasionally also as a 
component of certain lubricants. However, since it exhibits 
the objectionable projiertv of becoming brittle in winter, and 
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soft and sticky in summer, its use as a luln-icant can only be 
a very rc'stricted one. 

Talc or Soapstone (Steatite) is a mineral found in consider¬ 
able <|uantities in many places, and is characterised by a 
very lowdej'ree of hardtiess (it can be scratched by any kind 
of woodh and a greasy ) 4 istre and feel. It is used in a 
powdered state lor polishiae marble and alahiister, and also 
as a grease for gloves and shoes, in addition to which it 
forms an excellent lubricant for wooden machinery. 

(iraphife or lllaeldead. —Gra|)hite in its jniresl form 
appears as iron-grey crystals with a metallic lustre, and in 
this variety, which is not of vi'ry fi'eqnenl occurrence, is used 
almost entirely in the manufacture of blacklead pencils. The 
less pure lumps are used m the preparation of lubricants and 
for coating iron objecN (stove polish). Clraphite is a very 
soft mini'ral, and ci^n be readily converted into an extremely 
fine powder, which has a greasy feel and forms an excellent 
lubricant for wooden machinery in which wood rubs against 
wood (c II. the hoisis used by well sinkers). 

.S«/p/irtr.--.\lthongh this mineral is found in a |inre state 
in nature, it is generally retined before being used for in¬ 
dustrial ]iu*po.-.es. It does not form a suitable lubricant 
by itself, but can only be employed in i-onpiiiction with other 
ingredients. 

On reviewihglhe substances that have hithei'lo beim used 
as lubricants, either alone or m association with otheis, the 
following are found to be of imjiortance 

.ininial Fats .—Tallow (beef and nmlton tallow), jiork fat, 
train oil, hoise fat, nealsfoot oil. bone oil, sperm,iceli, sperm 
oil. 

Veijetiilile Oils .—Rape on, olive' oil, palm oil, coconut oil, 
linseed-oil, sesame oil, wax 

7o's-/ii.v and Fthereal Oils .—Pine resin, oil of turpentine, 
caoutchouc, and guttaiierclia. 
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Chemical /^rofZwcis.—Kesiti oil, coal oil, mineral oil, fe’olar 
oil, oleic acid, paraffin, naphthalono, petroleum jtlly, soap, 
soda, litharge, sugar of lead, lime, 

MineraU. —.^sphaltmn, graphite, tale, soapstone, sulphur. 

The foregoing enumeration, from which certain substances 
mentioned in recipes of no practical value have been design¬ 
edly omitted, shows what a large numhe.r of substances are 
used as lubricants, either alone or mixed together. 

The juoperties of those bodies and'of the resulting lubri¬ 
cants vei-y often exhibit considerable dillerences, ju'imarily 
due to age in the case of animal and vegetable fats, us well 
as to the method of priiparation, etc. These diffei-ences are 
occasionally so considerable as to aller the properties of the 
resulting lubricants to such an extent that the latter turn 
out to be (juite dilTereiit from what is reipiired for the pur¬ 
pose ill view, 

it is hardly necessary to say that these deviations from the 
desired ijuality areenually disagreeable to the maker and con¬ 
sumer of the lubricant. We therefore regard it as essential 
to go more fully into the properties of these raw materials, 
so as to enable, the manufacturer to judge their ipiality and 
olitain from them, every time, the product be desires. 

Since the deviations occurring in the properties of the fats 
are of S|ieciaJ imjiorlance, these will be dealt with first. 

[n a perfectly fresh state, the animal fats are (fpiite inodorous 
and tasteless substancs, wliicb do not reacti in any way with 
either red or bine litmus. They an- neutral fats, i.c. they 
contain no Iraee of free fatty acid .V similar behaviour is 
exhibited by certain vegetable oils, siieli as freshly piessed 
olive oil, rape oil, and a large nninhcr of other oils. 

When the perfectly fresli fat i*s packed into a cas'K in such 
a manner that the admission of air is rendered quito impos¬ 
sible, the fat will remain in an nnaltcred condition, as neutral 
fatj fbr years. If, however, the fat he expose! to the, action 
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of the air, a peculiar chcniical change, known as rancidity, 
soon makes its appearanoc. 

Hancid fat is no lont'er neutral, hut acid, which condition 
is reveahxl hy its turning blue litmus red. The tat now 
contains a larger or sniallci- (juantity of free fatty acids, the 
2)re.Sfinoe of which is betrayed byaccrbiin jwculiai snieli and 
a sharj), irritating tast". 

When brought iido conUct with ineuils like copper, iron, 
or bronze, perfectly neuti-al fat leaves them ijiiite unaltered, 
whereas fat that has become acid, i.f. l ancid, acts vti'y ener- 
2 'etically on metals, and ereatly corrodes them. This can be 
very clearly seen «n machine iiarts made of oopjier, bronze, 
or brass, the lubricant running ilown these pans heine 
stained f,'reen hy dissolved eopiiei'. 

In laree machines this action of fats on the several jians 
is not any ereat df.iwhack, nor c,tn it he easily jirevented. 
The ease is, however, dili'erent with luhricants inlended for 
use in delicately constructed niaehinery, such as clocks, 
sewine machines, and others of like character. 

Foi' such machine^ the only yiennissible Inbi icants are such 
as are entirely Iree from any admixture of free acid, and are 
tlierefore without any corrosive action on the metal. 

The vegelahle oils used as luhricants sl.uuld also be exam¬ 
ined for thoij; hehavioui' on exjiosiire to the 'lir. Tnie, all 
oils will turn rancid sooner oi' later, but in many of I hem a 
very remarkable alteration nf eousistency also occurs 

Certain oils, r.;/. rajie oil and olive oil, will become very 
acid and somewhat thicker after a certain lime, hnt they 
always remain [lerfectly lliiid, even though keiil exposed to 
the air for years. Other o»ls wliicli are lypilied hy linseed 
oil and nut oil—have the [irofafrly of heeoniiiif; iiriicresifively 
Ihiekor when left to stand in the air for some time, and are 
finally converted into solid, resinous masses. 

Oils exhihitin.e this latter jieculiarity are teiinod dryiiie%iti. 
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in contrast to the non-drying oils. The circumstance ,that the 
drying oils gradually change into solid bodies renders them 
unsuitable as lubricants, for when a machine that has been 
lubricated with such oils is left unused for some time, the oil 
dries on the various parts of the machine and forms a coating 
that is very difficult to remove. Hence the specifications for 
the supply of large quantities of lubricating oils often contain 
a clause prohibiting the use of drying ojjs as ingredients. 

The volatile oils obtained in refining petroleum and tar are 
not liable to become rancid; hence, viewed from the stand¬ 
point of chemical inactivity, those oils are preferable to the fats 
and vegetable oils. On the other hand, many of these mineral 
oils thicktm in coni-sc of time—though much more slowly 
than the vegetable oils---without, however, turning acid 
(rancid). They undergo conversion into resinous masses, in 
which event they are said to “ resinify ” or “ gum 
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KaVV M*TEltIA[,S EOR LllIiUICAN'J'S 

In the following ))ag(!S we shall give a short crjmf of the 
properties of the various substances from which lubricants 
are compounded, aecompanicd by a description of the methods 
of purification. 


I. SOI,ID EATS 

Strictly speaking, the solid fats may be divided into two 
groups : the firmer kinds, or tallows, distinguished by special 
hardness and high inciting ))oint; and the softer, hutter-liko 
fats, or lards, comprising also certain vegetable tats, which, 
though solid, are nevertheless called oils. Kxamples of these 
last named are coconut oil and palm oil. 

Tallow is the friable fat more particularl\ found in the 
carcases of ruminating animals. There are Irwo chief com- 
mercial varieties: beef tallow and mutton tallow. The 
characteristic Mature of tallow, its friability, decreases in 
proportion as other tats are mixed with it: and to the expert, 
this friability of tallow alTords a good criterion of purity. The 
]iurilioation of crude tallow is now pursued on a largo scale in 
several factories, large quiyitities of the raw material being 
also shipped of late years froiq South America (beef ta^ow) 
and Aifetralia (mutton tallow). These tallow melters put 
the purified article on the market in the form of cylindrical 
blocks weighing about 1 cwt. 

(ID) 
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'Tallow has about the highest melting point of any animal 
fat. It is impossible to give exact figures of the melting point 
of the tallows, since this value alters dui'ing storage, the older 
tlie tallow the higher the melting jioint as a rule. Rome 
tallows molt at 37'’ (I. (itS’S” ll'.), whilst others do not become 
fluid below 52" C. (125'5" P.). 

Moreover, the melting point of tallow can be raised by an 
artifice. When pure tallow is melted and the resulting liiptid 
is stirred until it sets again, a translucent mass is obtained 
which, when subjected to heavy pressure, exudes a certain 
quantity of an oily mass known as tallow oil. This oil is used 
either in soaiimaking or in the manufacture of liijiud lubri¬ 
cants. This artifice for raising the melting point of tallow 
may bo advantageously employeil when the preparation of 
solid lubricants for use in very hot localities—«;/. in the 
tropics—is in question. 

Tallow is most frequently used for milking lubricants that 
are required to remain solid at the oidinari tem]icrature : and 
it is often added to compound lubricants with the sole object 
of raising their melting point. MamVestly, therefore, the 
tallow with the highest melting )ioiut will be the most uselul 
grade for the nianufacl iirer of lubricants. 

The higher the melting point of the tallow, the smaller the 
quantity needed to impart the desired iiicreastul consistency 
to a lubricant, and on this account also, tallow freed from 
tallow oil is recoinniciidcd. 

Til the form in which it comes from the Imtcher, tallow is 
unsuitable for the maiiiil'aclure of lubricants, and it must first 
be put tliroiigb a s|)ccial process of jiurilication, in order to 
free it from the acconijiaiiyiiigs cellular tissue, blood mid 
scraps of flesh. As already mejitioncd, llie purification of large 
quantities of crude tallow forms a branch of industry,* that of 
the tijllow melter ; but the operation can also be performed 
^asHy on a smaller scale by anyone. 
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Tlipr^aro sc.veral methods of carryiiif; out the purifying 
process, the simplest being that known as “ rendering.” This 
consists in cutting up tlio tallow into small lumps and melting 
these, along with water, iii a pan ov(ir an open fire, or better 
still by steam. The skin and other im]nirities accompanying 
the tallow, collec* on the‘surface of the molten mass in the 
form of “ greaves," which ai'o then skimmed oil and the 
purified fat loft to sej liard. Though tliis rendering pi'ocess 
is very simjde, it furnishes only a relatively low yield of 
tallow, not more than 80-K2 per cent., eruui when the 
greaves are thoroughly pressed. 

\ larger yi(dd is*ohtained by melting the billow along with 
diluti' sulphurie acid, I pai t of this acid and 20 of water being 
taken to oaefi 100 parts of tallow. Under the combined in- 
dueuce of the acid and warmtii, all lh(! particles of skin, etc., 
an’ dissolved in a f(Av hours, thus purifying the tallow. The 
latter is obtained in a perlcctly pure condition by afterwards 
remelting it wifh water. Tlio melting must Ix' performed in 
lead-lined wooden vats, by steam lieat, since iron or copper 
vessels would he too’strongly corroded by the acid. 

.-\nother very useful method of purifying tallow is with the 
aid of caustic soda. Three tlioiisand parts of tallow are melted 
along with 201)0 parts of water <’,ontainiug 5 parls of caustic 
soda in solutiim. Since the soda possessi’s ifu' jiroperly of 
combining with the free fatty acids, to form suaiis, this method 
is particularly applicable when tlie tallou is rory old and 
rancid. Jloreover, the method, which in addition is the 
cheapest of all. has the furthei- advantage of entirely freeing 
the fat fiom acids. 

l.’nlosf the manufacture i»f lubricaiil.s is being pursued on a 
very largi’ scale, it is more prcflilahle to buy the tallow <rom 
a reliner, though, for experimental purposes, it may become 
necessary to undertake the purifying process oneself, .tii this 
case it is best to employ Ihe caustic soda iiielhoil, since Ibis 



22 


THK M VNT'l'ACTtniE OK LTIBHICANTS^ 

furnishes the siuallost quantity of malodorous compounds. 
The lye and fat are heated together in a clean iron pot or an 
enamelled pan, the liquids being kept mixed by constant 
stirring. At the end of a few hours all the solid matters will 
have dissolved and the fat and lye will have formed a milky 
emulsion, from ■which the formei' 'will sepa’^ate out on stand¬ 
ing, and ■will float, as a clear liquid, on the surface of the 
lye. When perfectly cold, the purilied fat can bo taken off 
from the lye, in the form of a white, inodorous flat cake. 
Other tats can he purified in exactly the same manner. 

Pork fat or hird is only obtainable in commerce at relatively 
high prices, and can therefore only be nred to a limited e.x- 
tent in the manufacture of lubricants. It is also attended 
with the disadvantage of soon turning rancid ; but, never¬ 
theless, is well lulajited for the pre]iaration of lubricants that 
are desired to have a buttery consistency. It is purified in 
the same way as be.ef lallow, the rendering method being 
generally adopted. Old rancid tallow is purilied by melting 
along with caustic soda solution. 

Hone, fat is now often met with m wmnierce and can be 
advantageously used in making lubricants of low melting 
point. ' 

Bone fat is pi'odnccd in glue works and animal charcoal 
factories, by boiling bones and skimming ofl' the fat collect¬ 
ing on the surface of the water. It is usually yellow to 
yellow-brown iu colour, and of the consistency of butter. 
Being obtainable at a fairly low price, it is well adapted for 
making cart grease and other low grade lubricants; but 
when refined by treating it with soda, and filtering through 
animal charcoal to eliminate thq dark colour and unpleasant 
smi^l, it may even be used |or lubricating fine machinery, 
clocks, sewing machines, cycles, etc. 

Ncatxfoot oil, which, like bone fat, is obtained from fatty 
ank'nal ■waste by boiling, resembles this fat in its properties, 
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bift is usually darker in colour. It is used both for making 
low clafft soaps and cart grease. 

Spernuiceti .—Whereas the foregoing animal fats are very 
often used as lubricants, 8))ei’maceti— the solid, pur(>-white 
crystalline fat obtained from the cerebral cavity of the sperm 
w'hale—has only a very restricted apjilieation for this purpose, 
its price being far too high to pei init its more extensive em¬ 
ployment. It melts at IIS-47’ C. (lOO'.O • IKVr)” F.), and 
when pressed furuMies a certain amount of a fluid fat 
known as sperm oil, 

W'ax .—So far as lieeswax is concerned, the foregoing re¬ 
marks relating to sjierniaceti are a|)plicable, this wax being far 
too expensive to find general employment for lubricating pur¬ 
poses. Nevertheless, both wax and spermaceti are mentioned 
in many recipes tor lubricants whose valuable properties are 
greatly lielauded. ^\part from the high jii'ice of these alleged 
valuable lubricants, the majority have been jiroved useless by 
experience, inasmuch as spermaceti is a body that easily crys¬ 
tallises out from the mass, whilst wax is very brittle, in the 
cold and sticky in tin* warm, thus exhibiting jiroperties entirely 
opposed to those with which a lubricant should be endowed. 

Palm oil '.—This fat, which is now largely met witli in 
commerce, is obtained by boiling the fruit of several varieties 
of palm, more especially the (luiiiea oil \r,i\m^{Klaiea ijiiim- 
<‘vsis). When fresh it has the consistency of butter, a bright 
yellow to orangb colour, and an agreeable smell; but old palm 
oil is firmer, friable, darkei- in colour, and of unpleasant smell. 

In the manufacture of lubricants it is highly important to 
know whether a given sample of palm oil is fresh or stale, 
since there is a great dilfej|ence in the melting points of the 
two, fresh palm oil melting at 27“ 0. (HO'5 ' F. 1, whilst old 
oil does not melt below 42 ' C. (107'5' F.). 

For the majority ol lubricants, natural palm oil can be used, 
and in this event it imparts its characteristic yellow’ctlour 
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to the mass. If, lio\vov(!i', the colour is uiidesirablo, the'&il 
must be bleacbeJ. ' 

This oporatioti can be carried out in a simple manner by 
molting the oil as quicbly as possible, then healing it to 240" C, 
(I(> 1 1*’.) and maintaining it at Ibis lem])er.itur(! for a quarter 
of an hour. It may also be bleached by treating 1000 parts 
of the melted fat with 1-1'. jiailsof bichromate'of jiotasli 
and an equal quantity of sulpluiric acid. The entire mass 
turns green at first, a green liquid afterwards settling down 
and leaving the bleached palm oil floating on the surface. 

Vuconul ml is obtained m llie same maimer as palm oil, 
but from the fruit of the coconut (lalin (Oaie.s iiiiBiJi'ra). Il 
is white or greenish in colour, and has a peculiar, uiqileasanl 
smell. Gommercial coconut oil is generally utilised for 
lubricating purposes without any s[)ecuil purilicalion ; but 
when the removal of the disagreeable smell is desired il must 
be heated strongly for some tune. Jiolh ]ialm oil and coco¬ 
nut oil are generally very acid, and are iheiel'orc unsuitable 
in their crude state for lubricating line machinery. 

II. i.iyrin I'.vrs 

The liquid fats are such as are lluid at the virdinary 
teinperalui e, though the inajoiity of them set when the 
tenijieralure is slightly lowered. In many cases the solidifi¬ 
cation is only partial when the temperature'Is not very low, 
but when greater cold is applied, all the liquid fals become 
solid 

.\s lubricants, the liquid fats are very important for 
niacbines that are desired to rqn evi'iily or that contain 
fine ^vrts. Whilst the fats soljd at the ordinary temperature 
are best adajiled for greasing waggons, the liquid IMs are 
admirably suited for the jireparatioii of machine oils. 

liipiid fats of animal origin are often known as train 
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ti/'/s, whilst tliosi! heloiisiiAK to tho \Tf'el;U)lo kingdom are 
called sifu)(ly ei/.'.. 

Tram oil .—Under the names train oil, fish oil, seal oil, 
etc,, a ninnber of oily lujuids aiipear in commerce, ranging 
,in colour through all shades from iialo yellow to hlack, and 
distinguished hy j, )ieculi»r, unjileasant smell. In gt'ueral 
tliev are derived from the bluhher of certain marine animals, 
the grfsat hulk heing obtained l)_\ melting tlie lat of various 
kinds of seals and wlililcs. One kind of Iriiin oil, codliver oil, 
IS obtained from the liver of the codlish. 

The tram oil brought in enormous quantities every year 
into I'jiirojieaii aiui^ American jiorts b\ whalers, is about the 
che.qiest of all fats. Apart from its use in soapmaking and 
tlie production of chamois leather, it is also employed as an 
excellent lubncaiit, its chief udvaiiliiges for this purpose being 
its oily chnracter aiyl low |)riee. 

The cheajiest dark and evil-sme.lhng tram ml can be used 
in the preparation of common luhricants, Imt tor liner [irodiiots 
It is essential to use the reliiicd oil, which is of a golden yellow 
colour and has a Irsw penetrating smell 

.S'prii/i Oil — .\moiig the liquid animat fats winch still find 
employmeiu as luhricants, even though to only a limited ex¬ 
tent, meulioii must here he maile of the aforesaid sperm oil 
It is ohiamed, in small quantities, In pressing speniiaciAi, 
is almost colourless, and fairly thick, hut is far too high iu 
price to he riiort?hugely iissd for the purpose now ni question. 

Thongli, apart from siicli as dry very cpiiekly, all the 
numerous oils of veget.ihle origin can be used as luiiricauts, 
as a matter of fact only a very limited number are actually 
so used. 

liiijie oils. -Various kinds oj oil, ditleriiig coiisldcraldy hi 
their origin, though closely'allied in jiroperlies, are met with 
iti commerce under the name of r.ipc oil Tlie cliief com¬ 
mercial varieties aie col/.a oil and rape ml. Th9y,are 



•2(3 


THH MANTTFAOTUKE OF IA;ERICAKTS. 


obtained, by cold or hot pressing, from the seeds of varihus 
plants of the Brassica family. Like all other vege#ible oils, 
they cannot be used immediately on issuing from the press, 
but must first bo refined. Since this point will l)e dealt with 
more fully later on, there is no ne('d to do more than mention 
it at present. 

Olitv nil .—As is well known, the, olive tree (01 en. .Kurnpiea] 
furnishes an elongated round fruit of a peculiar green colour, 
the olive. This contains a bard stone, surrounded by a )iulp 
which is very rich in oil. Such jwrtions of this oil as arf 
recovered by moderate pressure, at the ordinary temperatuiar 
are pale yellow and inodorous. The finest kinds of olive oi 
are us(!d eKclusivcly for edible purposes, only small quantitiei 
finding employment in the preparation of lubricants for fim 
machinery. 

When the residue left from the cold-jiressing of olives is 
pressed again in the warm, a yellowish-green oil of unpleasant 
smell is obt,lined ; and this is used as a lamp oil, as a I'aw 
material in soapmaking, and also in the manufacture of 
lubricants. 

On leaving the residue fi'oin the warm pressing to stand, 
it begins to ferment, the cellular tissue of the fj'uit pulp is 
completely decomposed, and the remainder of the contained 
oil is liberattjd. On pressing this mass a considerable ad- 
tional quantity of oil is recovered, which is kncAvn as factory 
oil, hiiUc il’eiitn', liiiile iounumU. • 

This oil, as a rule, is sti ongly acid, very dark coloured and 
evil-smelling, and can oidy be used for the preparation of low 
class soaps, lubricants for coarse machinery, and for certain 
])urposes in the textile industry. 

Of the other non-drying oils fiSding practical employment 
as raw materials in the manutacture of lubricants, only the 
most important will be mentioned here. 

I^emhniil. oil .—The fruit (mast) of the common forest 
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be^h yields, when pressed, up to one-fifth of its own weight 
of oil. th? cold-pressed grades being of such excellent (piality 
as to be fit tor use as edible oil. Hot-jiressed beechnut oil is 
darker in colour and has a peculiar snudl, but can very well 
be used as a lamp oil or lubricating oil. 

Beechnut oil is very fljiid, a properly distiiignishing it 
ole.arly from the fatty oils. On this ac(!Ounl, and also because 
of its valuable property of setting only at a very low tem¬ 
perature, it forms air excellent lubricant for fine machinery 
that is set uji in colil places. 

Although the raw material for beechnut oil is available 
in large quantities, this valuable oil is nevertheh'ss only 
prepared in compar.itively small amount. 

Pumpkin oil. from the seeds of the, puin])kin or gourd, is 
of a dark green colour and furnishes very good Inhnoanls, 
which, however, entail a frcijuenl cleaning up of the ma¬ 
chinery on which they arc employed, because the oil belongs 
to the drying, or rathin' setni-di ving category. 

Of the fatly vegetable oils still used in any noteworthy 
quantity as luhricanis, mention should he made of sesamum 
and ground-nut oil, 

Sciamiiiih oil .—The seeds of the sesamum plant (.S'r.sdwm/j 
orieidale) are extremely rich in a fatty oil which, when cold 
pressed, is used as an edible oil, whilst the wiym-prossed oil 
serves as a lamp oil and lubricant. 

(rroiiud-nui or Arachiti oil is obtained from the seeds of 
the ground-nut {Aiachis Injjioijiea), which is grown in 
Southern Europe, etc. It is used as an edible oil, lamp oil, 
and tor lubricating machinery. 

(Joltomeiul oil or Colton oil is obtained in largo quantities 
from thd seeds of the cotton plant, and is extensively used in 
soap-making. It is a pale yellow, non-diying oil, and is well 
adapted to replace rape oil or olive oil as a constituent of 
lubricants. 
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Linseed oil .—This oil is prodiujdil in larj^e quantities from 
flax seed (linseed), and on account of its ^reat drying pro¬ 
perties is a valuahle raw material for varnisli-making. It is 
also used as a lul)ricant, thougli unlit for tliat purpose. 

Pure linsetal oil is not very tliick, has a fine golden yellow 
eolour, characteristic smell, and,•when spread out in thin 
layers exposi^d lo the air, slowly dries to an elastic, resinous 
mass. Boil<‘d along with litharge or certain other sulistances, 
it is converU'd into varnish (“ boiled oil "), and then dries 
very ([Uickly in the air. 

Ol&ie Acul .—Closely allii'd to animal and vegetal>le fats is 
the chemical prodiua- ohucacid, which caq be recovei'cd from 
both classi's. It is obtaiiu'd by pressing the c.tkes of fatty 
acid produced, in tlie stearinc candl(‘ process, by sa})onifving 
fats with lime and decomposing the n'sulting hnu' soap with 
sulphuric acid. Lhidi'r tlu' heavy ]ues*;ur(! exerted in the 
hydraulic press, the liquid oleic acid is forci'd out from the 
crystallim* .stearu; and jjalmilic acids 

The olen^ acul tini'' obtained forms an oil}, yidlow to 
brownish liipiid, which from its pliysk^al jirojiertics would 
make a very good luhruaint, were it not that the chemical 
properties render it entirely uiisuitahle. As th<5 nftnu’ inqdies, 
it is \x free acul, and as such coi lodes metals, the action l)eing 
so (mergetic that this subslanci* is actually used for cleaning 
copper, brass, and bion/e articles. Whim used as a lubri¬ 
cant it naturally acts on tlu; metal jiaits \titb wliich it is 
brouglit into contact, and greatly corrodi's thmu. 

m. UKSINS \Nn nTHKKKAL OILS 

W^en the iiark of coniferous trei's is wounded, it exudes 
])eculiar, strongly odorous and semi-solid bodies, to wliicli the 
name “turpentines” or “halsims” is given. On these 
turjjimtmes being heated, a jioriion of tlie mass volatilises, 
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and condenses to oily, strotiffly odorons liquids, termed 
“ ethere;U oils,” the rion-volatilc residue hoinj' known as 
“ resin ” or “ jdteh.” 

The so-called ethereal oils dilTei- froin the Li ne or fatty oils, 
more jiartioularly inasmuch as, when heated, they volatilise 
completely, without residuf, whereas this is not the case with 
the fatty oils. The ethereal oil most lareoly met with in 
commerce, and also the most important for oiir purpose, is— 

Oil Ilf Tiirpenliiw, wliicli is mainly olitaincd from tlie tnr- 
pyiitinc exuded by fir trees. Pure ml of turpentine is a thin, 
hiehly inliammalde sulistance, witli a hiqli iude.v of l efi aetion, 
penetrating smell, stud water-whiti‘ or faintly yellowish iqi- 
pearanoe. It is alsodistmgiiislied hy the property of partially 
or wholly dissolving resin or resinous liodies such as caout- 
cliouc and asplniltiim. As we shall see later on, lliese solutions 
are used in the pi'e|»iration of certain peculiar hibrieaiits. 

Pine liesin is, as already iiieiitionod, obtained liy distilling 
crude, tuipeiitiiie, being left lioliind in tlie still, as a residue, 
after the oil of tur|ientine lias passed over. In genera! it 
forms brittle masses, #1111011 soften when lieated, vary in colour 
from honey or aiiilier yellow to reddisli, dark brown, or black, 
according tifthe degree of purity, and are known lesjiectively 
as colophony, red resin, and “ lilack rosin,” er pitch, liatlerly, 
great quantities of pine resin, almost coloiii lessdo red-brown, 
have oome into the market from tlie United Slates On 
heating melted pine resin to decomposition point (dry distil¬ 
lation), it furnislios resin oil, which we sliall deal with in the 
section on eliemical products. 

Aspluittiim forms lilack masses, more or less linttle, and 
with a jieciiliar smell. It iy eitlier mined or else obtained in 
volcanic localities, such as the. Dead Sea, the Pitch Tjiijje of 
TrinidaTl, and other places, .\sphaltum stands in tlie same 
relation to petroleum as pine resin does to oil of tinpentiiie, and 
it is generally regarded as being nothing luit more or less i*m- 
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pletely resinified petroleum, oontaminatod with darkjcoloured 
suhstanoes. It is I'eadily soluble in oil of turpentine, petro¬ 
leum and other ethereal oils, and is very extensively used in 
the chemical industry, especially of late years. On the other 
hand, it has only a limited application in making lubricants. 

Caoutchouc .-—This substance, ‘which ie well known on 
account of its elasticity and its power of erasing lead-pencil 
marks, is distinguished by its solubility in certain volatile 
substancies, c.ij. the light tar oils. As already mentioned, there 
are only a few lubricants of which it forms an ingredient. This 
applies also to the allied substance, guttapercha. 

IV. rHEMICAn rKODITOTS 

Since the great extension that has taken jilaoe in that branch 
of chemical industry known as thetar industry, a large number 
of products formerly wasted have found useful applications. 
The number of these substances has been considei ably in¬ 
creased by the by-products obtained in refining petroleum. 

The products recovered from coal tar !»nd lignite tar include 
certain substances greatly resembling the ethereal oils in 
their properties generally, though differing therefrom for the 
most part by jiossessing higher boiling points and greater 
viscosity. These are distinguishing features of the heavy 
tar oils in particular. 

Mineral oil, Mapkthaoil, Coal oil, Solar oil are oily liquids 
of this kind, obtained in the distillation of tar, crude petroleum, 
ozokerite, etc. The insignificant dilTcrenccs between these 
oils are chiefly to be sought in their divergent densities; 
and on this basis the oils are dij'ided into light and heavy 
minwal oils. . 

When lignite tar is distilled, the first runnings consist of the 
most readily volatile ethereal oils, which find employment as 
solvSjnts. These are followed by oils of somewhat higher 
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boiling pOjjnt, serving more particularly for illuminating pur¬ 
poses. At still higher temperatures, thicker and heavier oils 
co.ue over, and these chiefly find employment as lubricants. 
These are the oils that are now put on the market—more 
especially from the United States—under the names, mineral 
lubricating oil, vulaan oil, etc., and are coming more into use 
both on account of their excellent lubricating properties and 
of their valuable characteristic of having no corrosive action 
on certain metals. On continuing the distillation of the tar 
after these oils have passed over, they are followed by com- 
' pounds which form crystalline inasses on cooling. These 
are— 

Parajjiii and }\iiplilhaic/u‘, two substances that arc readily 
soluble in certain liipiids, with which they form butter-like or 
fatty masses, very suitable tor lubrication. In some refineries 
treating lignite tar, the distillation is not pushed so far as to 
drive off all the oils of high boiling-point, but is only con¬ 
tinued to such a degree as to leave in the still a residue possess¬ 
ing just the properties enabling it to bo used as axle grease. 

Uesin {“ Jtvsin”) otl .—This product is mostly recovered 
.from cheap American pine resin (‘‘ rosin ”) by dry distillation. 

vdirious distillates are foi mod, one portion consisting of pure 
• oil of turpentine, which already existed in Ihe resin, whilst the 
other portion js composed of products formed (hiring the de¬ 
composition of the resm. .\ccording to the age of the resin and 
the distillation temperature, the properties of the resin oil vary, 
the colour ranging from yellow to brown, and the fluidity 
differing. The resin oils are readily miscible with fats and 
rosins, and have latterly been extensively used as lubricants, 
either by^themselves or in association w ith other ingredients. 

Other chemical products usjed in making lubricants in¬ 
clude, as the most important, soaj), soda, and lead compounds. 

Soap is prepared, as is well known, by decomposing tat w.th 
caustic soda or potash lye. The soda soaps remain very flt-m. 
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even though tli<’v contain a high perc.imtage of water, wnei i-as 
the potiislt soaps ai'e soft and smeary, even when tfte jrrojior- 
tion of watfii- is small,—henee their name of “ soft soap,” The 
lime soaps are invariahly solid, and insolnhle in water : and 
the same a|)plies also to (h<' soaps of all othei' metallic oxides, 
excejit the lead soiips whitdi, at th? ordinary'temperature, form 
soft and very sticky masses (lead plastin-). Soaps arc used as 
Inbricants, hoth alone and as an addition to others. Soap 
dissolved in water is a, Iso used for Inbricating. 

Sulla, which is a very imjiorlant ingredieni of many largflv 
lused lubricants, is a salt wdiich takes the lorm of large colour¬ 
less ci’yslals, that have an alkaline llawnir a,nd are dislin- 
giiished by the pro]ierl\ of ettlorescing on exjiosnre to air. 
that is to say, they pai'l with theii- water of ciyslalhsation 
and fall to a white powder. 

These properties are those of jim'i' soda, /.e. the ]ire,|iaration 
containing at least DU per cent, of jnire soda, sodium c,u honate 
I’nder the name of soda, however, a mimher of mixtures ol 
sodium carbonate and sodiiiro sulphate (soda and (Jlanliei 
salt) are found in coniineiee that very often contain onI\ .'jOjiet 
cent,of soda,and musthoieg.trded asintentionallyadulteiat'id. 

When a solution ol soda is shaken up w ith a f.'tt, the entire 
mass is converted into a milky liipiid. Soda, like )iotash 
(jiotassium cTirhonate'), caustic potash, and cajistic soda has 
the ]iropert,y of bringing tlm fat into a slate of very line 
division, so line indeed, that the fat takes the form of very 
minute drops. These mixtures are known as emulsions, 
and are not infreipieiitly used as Inbricants. 

Litlianji -.—This preparation apjicars in commerce in two 
forms, pale and dark. Il is a hei»vy powder, and is formed by 
strongly heating nioltcn lead in aii. lloiled along wdth fats 
it furnishes soap-like compounds, the so-called lead'soajis or 
lead pilaster, characterised by high adhesive properties. The 
diifchylon jilaster of the apothecary is iiieridy a load soap. 
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^iiiiar oj Tigad (Lmd acetate) is met witli in commerce as 
heavy, colourless crystals, which readily effloresce in the air, 
and are very soluble in water. The solution has a sweetish 
taste, hence the. name sugar of load. Chemically speaking, 
this substance is lead acetat(!. 

In addition to th,e forcgohig substances, various others are 
used in the oom|)ounding of certain lubricants, .\s, however, 
they are seldom employed, they need not be mentioned until 
we come to deal with the pro(ierties of the lubricants them¬ 
selves. 

V. MINKKALS 

It has been already stated that a certain gionp of minerals, 
the talcs oi- steatites, have a greasy feel, and sneh a low de¬ 
gree ol hardness that they are easily sci'atched by a piece of 
wood or the huger nail. 

Tate or really Steatite {stear being the Greek word for 
tallow), so called on account of its particularly greasy feel, 
is often found native, mostly in tbe form of bliiisb-green 
masses, and is conj'erted into a lubricant for wooden 
machines by sini]ily reducing it to ))owder. The word talc 
is derived Ivan the Swedish “ taelga," which means “ to 
cut,” the mineral being very easily cut with a knite. 

Siia/jintaiie, which also belongs to the stealitps, is a white 
mineral of fatty ap|iearance, and so soft that it ein be cut 
'into thin ))ieces,*wliich will mark slati' or cloih, .so that tbe 
mineral is used for writing on slate, and as the so-callcd 
French chalk employed hy tailors. In the state of powder 
it is also used for dusting the insides of new boots and 
gloves, to make them sinoo^i. 

Sulpliilr ,—This well-known combnstihle mineial, witljits 
peculiar* yellow colour, is mol with in commerce in various 
forms, namely, as llattish round sticks, rod sulphur ; in the 
form of jiowder, jiowdered sulphur ; and hnally in tho*st#te 
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of fine meal, floweis of sulphur. Though llie latte,r form is 
in the finest state of division, it should nevei' be used for 
lubricating purposes, since it always contains a certain 
amount of sulphuiic acid or sulphurous acid, which will 
corrode the surface of the metal lubricated, and freshly 
powdered rod sulphui' must therefore boused in all cases. 

Graphite or lltiu'kiead, the well-known mineral that will 
mark almost anything, and in the form of lead pencils is used 
for wi-iting, is also very suitable for lubricating purposes, being 
quite inert towards metals. 

•As already mentioned in the introduction, lubricants may 
be classified, either according to their jibysical condition—as 
solid, semi-solid, and liquid —or else in accordance with 
their uses (lubricants for aiiles, steam engines, bearings, 
etc.). .Another form of classification is practicable, namely, , 
according to the chemical substances iiaed as ingredients, in 
which c.ise we may distinguish betweim fatty, chemical, and 
minei-al lubricant,s. 

For practical jmrjioses, however, it seems advisable to 
depart from these divisions to some extent, by combining 
them instead ol taking them seriatim By adopting this 
jilan, the reader will be placed in a position to iiave all the 
solid or liquid lubricants under consideration together, thus 
facilitating ciimparison. ,, 

Similarly, the lubricants used for clocks, sewing machines, 
etc., are grouped together in a sejiarate section, so that they 
can be compared, or new combinations elaborated. 

The present book being mainly designed for the practical 
use of those who make lubricants or desire to do so, the 
author believes that the deviatiftii he has permitted himself 
frogj the strictly logical system of classification, is the more 
justifiable, since the properties of the, raw materials' used in 
the preparation of the various lubricants have already been 
fully (Icscribod 



(JIIAl’TloK IV 
Solid Luhkicanth 

Ak the chief iuf'redieiits of solid lubricaiils, two fats come 
into special proiiiiiiciice : animal lallow and )iahn oil. The 
latter, which is distineuished hv its low jirice, is very largely 
used now for the preparation of machine greases. 

To these fats, certain liipiid animal and veeetahle fats ftrain 
oil, rape oil, etc.l arc, added, to make the luhricants somewhat 
softer: a certain amount of soila is added, to partly convert 
the fats into emulsions, or they are partly sa))onilied hy the 
aid of soda lye. Pinftlly, it is also possible, hy the addition 
of inactive solid substances (which, of course, must he very 
finely ground), to thicken the lubricants for certain purposes, 
powdered soapstone, talc, and sulphur Iruiig employed in 
such cases. 

By the suitable use of such ad juncts, any lubricant can be 
made to acquire'the properties desired for a given purpose ; 
and it is always advisable to jirepare a slock compo.sition 
which can then be easily modified in a suitable manner. In 
the present instance this stock conqiosition consists of a 
mixture, of fats, wdiich inay*if desired, be boiled w'ith water 
and soda to form an emulsion. 

The foregoing substances do not exhaust the list of bodies 
used for making solid lubricants ; for certain purposes, use 
is also made of other admixtures, such as piM-affin, napliMia- 
(H51 
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lene, graphite, and also colouring matters, in order to impart 
a special colour to the product. or very peculiar combinations 
are prepared from caoutchouc, guttapercha, asphaltum, and 
other substances, though this class of Inhricant has only a 
very reslricted use. 



CHM’TRK V 
Tallow Ruiiitit'ANTs 

Tallow Hi'ease is always a sia'vicniahlc ai’ticlc, hut it is some- 
‘ what dearer tliaii otlier luhricants. Tallow changes in 
consistency vei'v considerably acooiding to the teni|)erature. 
In tins height of summer it is on a pai' with soft hutter, hut 
perfectly hard and friable in very cold weather. Owing to 
this behaviour, various railway companies, the Austrian State 
Bailway for example^ where this class of grease was used tor 
the waggons and locomotives, employed a grease of different 
composition each month. The relative })roportions of these 
niixluros are given in the followniig table: — 


Tlif (Jn-a.sc ol- 


For till- Sloiitli o| — 





Tulbut. 

()b\f Oil 

I’lirkoi Horst* 
K.it. 

.laiiuarv 



lOO 

20 

IS 

Foitruarv . 



HX) 

IH 

10 

MarHi.' . 



IIX) 

1 1 

12 

April . 



100 

P 

7 

. aMiiv . 



lOO 

1 

0 

Jmio . 



100 

14 

1 

Jul,\ . 



ilM) 

1 

1, 

; Auousb 



IIH) 

1 

4 

Soptioinhor . 



l(Ml 

14 

2* 

, Octobt!)* 



l?K) 

•1 

:-l 

Novt'inbiT . 



100 

s 

7 

[)ecciijbt'r , 



100 

ioT) 

11 

12 

• 
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More recently, the opinion has ])revailed that -there is no 
practical advantage glined from using so manj’ different 
grades, and at present the railway mentioned has only three 
kinds of lubricant, namely, one for the winter, another for the 
summer, and a third for spring and autumn. These are com¬ 
pounded as follows 


(in-iise tor— 

’I'.illovv. 

(Him* Oil. 

Olll 

I’ork, or Horse 

Winter use . 

UM) 

‘20 

FHt. 

j;-t 

Sprijjg and Antunin . 

lot) 

* 10 

K) 

Summer 

!(M> 

1 

10 


(The old grease is the residue left in the grease boxes from ' 
one filling to the mixt, and usually has the consistency of 
pork fat.) 

These greases are p)'C|)ared by melting tbe fats together 
and healing them to about liOd F.. the mixture being kept 
stirred until this tom|)er.iture is reached, whereupon the 
mass is left to set. 

In working on the small scale, a simple tidi is sullicient 
for this operation ; but for larger ijuantitics it is advisable to 
melt the fats in a pan fitted with stirrers. Toe liquid and 
more easily melted fat.s are placed in the pan first, the tallow 
being added last 

TAnnOW A.ND TUAIN Oil, OKEASK 

Eefined tallow . . ' . . 2 parts 

' Train oil 1 part 

The tallow is melted, at a moderate temperature, in a pan, 
and as soon as this has been done the train oil is added, the 
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maSs iKjing crufcohed until a perfectly uniform mixture has 
been proefuced. 

In making axle griiaso for (iold countries, the. proportion of 
train oil must be increased to give the grease the necessary 
fluidity. The larger the ipiantity of train od, the softer, 
more buttory, and tnore easily melted the mixture will he. 

In the case of all luhricaiits it is necessary to reuieniber 
that a given recipe is suitable for a certain climate only, and 
must he corr(!si)ondingly modified to suit warmer or colder 
districts. 

sunriUTH Axi.K oukase 
Hetined tallbw ..... 2 

Train oil ...... 2 

Powdered suljihur . . . . J 

The tallow is melted, heated to about the boiling point of 
water, and the tram oil is added The fats are mixed by 
vigorous erutchmg, and the, powdered sulphur is thrown in. 
Thu whole IS the.n kejit for another ton minutes at the 
above temperature, i^fter which the lire is drawn and the 
mixture is stirred until it has set to a ])erfeetly homogeneous 
buttery nias_s. 

It is important that the sulphur shouhl not bo added in any 
other form than that of a very flue, floury powder, since larger 
fragments of'sulphur would not give a uniform product. 

IIOO'I'h’s I'ATF.NT (4REASK 

I. II. 

Kelined tallow ... 6 8 

Palm oil . . 12 20 

Water . . . H 10 

*Soda ...... 1 li • 

For both recipes the tallow is melted first and heated to 
about 265’ F., the palm oil being stirred in. The s»)d^ is 
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dissolved in watei- in a se))anite vessel, either at ordinary 
tempcir.itiiri' or by the aid of warmth, and the solution is run, 
in the form of a tliin stream, into the; mixture of tallow and 
palm oil, which is kept constantly stirred the while. After 
the whole of the soda has l)een added, the fire is drawn, and 
the ma.ss is stirred until it bef^ins to set and to offer con¬ 
siderable resistance to the stirrers. 

The axle ureases prepared according to these recipes are 
of excellent quality, and are still exclusively used on most 
Mnglish railways. The consistency can he altered at will by 
varying the proportions of tallow and palm oil; if the former 
be increased, the grease is lirmer and harder to melt, whilst 
an increase in the amount of the palm ml makes the product 
melt at a lower temperature and imparls a more buttery 
consistency. 


TAnnow AND NIOA'I'SFOOr OIL (IKBASn 

Tallow ...... 100 

Neatsfoot oil . . . 10(1 

This grease was nseil for a long time on the Wurtteniberg 
railways : it is very thick, and therefore specially suitable for 
.summer use,'hut is rathei dear. ,, 


TALLOW, KAI'L OIL A.NI) SODA GKLASEH 


I. Winter (Irea^r 


Tallow . . . ‘. 

180 

Relined I'ape oil . ' . 

120 

Soda .... 

20 

Water .... 

000 



TAr,LOW IjUJIHICAKTS. 


41 


2. Sjirinri and Aidu-mn (irmse 


Tallow ...... 230 

EeflneJ raix; oil . . . . 85 

Soda.20 

Water ...... .3.50 

3. Hummer (Irrasc 

Tallow .... 2()0 

Uidiiied rape oil . , . . 5.5 

Soda.20 

Water .340 

* 

TaUnii and Train (hi Crcin^a 

Tallow ...... 2G0 

Train oil , ... . 230 

Soda . . . , . . 23 

Water . .... 500 

Tall(nr,aiul Cadnr (hi (hease, 

(lastor oil , . . . . I 10 

I'ork'fat . . . . . 14 

Tallow. 7 


This hiliricaiit, though ver\ useful, can oiilylind restricted 
application for fine machinery, owin^ to the hieh |irie.e of the 
castor oil. 



(illAl'TEB Vr ' 

Palm Oil Grkasks 

A VHKY liu'f'f iiuiiiher of rocipos for solid lubriciiiits coiitiiin, 
palm oil, and tlie products are very widely used for grcasiiiji; 
axles, railway wheels, llywlieo.l shatth, and other qnick- 
rmining machine parts. 

Palm oil lubricants hav(! generally a fine yellow colour, 
ranging as high as orange, and due to the use of unbleached 
jialin oil, which, as already stated, is 'yellow to orange-red 
in colour. 

Some greases are made of [)alni oil alone, unmixcd with any 
othei' fat. Ex))erieuce, however, has shown that these, though 
low priced, do not possess the projie'rties expected of them. 
As a rule their nuilting point is too low, so that under the 
influence of the wai'inth geneiated by the movement of the 
machine jiarts they become too thin, thus entailing a con¬ 
siderable wa'steof grease iii the case of looouidtive machines. 
Hence the )iurely palm oil gisases ai'i! jiot.very suitable for 
cart and railway axles, since they drip olT the axles too 
readily, and waste to an extent that would nnider the 
expense of lubrication gigantic in tlie case of railways, etc. 

Generally the palm oil receives an adJition of tallow to 
raise the melting point of the Inixtui'O. Gonvorsely, in the 
raiV instances where sti'ess'is laid on a low meltipg point, 
liquid fats, such as train oil or rape oil, are added. 

TVeS(^ additions incn^asc the cost of the palm oil greases 

(42; 
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oonsfderably; but when the quality comes to be tiiken into 
consideration, the improvement is so Kreai' that tlie cost, 
appears of little importance. 

When thegreasinf’of locomotive machinery is in question, 
such as cart and railway axles, where the recovery of the 
droppings is not so easily possible as with stationary machines 
or marine engines, good results are obtained with compound 
palm oil greases. These are expensive to produce ; but, in 
reality, they are cheape.r than unmixed palm oil, since a. 
given quantity of the gi’case will last longer. 

' The mixed palm oil greases vary in composition to such 
an extent that the yro))ortion of additional fats may range 
between do and .'ll) ))er cent. 

PALM OIL AND SOIJA liliHASK 

Kverv palm oil grease, to be serviceable, must contain a. 
small addition of soila (crystallised sodium carbonate), since 
this ingredient determines the usefulness of the product. 

As already mentioiijd, soda, like the other alkali carbo¬ 
nates and hydroxides (caustic alkalis), has the property of 
converting fats into emulsions. When soda solution is 
shaken up with any liquid or artilioially liquefied fat, the 
liquid gradualjy assumes a milky appearance. ^ Under the 
raicrosco ])0 it is colourless, but it is found to coiit,i,iii innu¬ 
merable fine drops of fat, distributed in the same way as 
butter is in milk (which is also colourless in reality). 

The formation of these emulsious servos a double piiiqiose • 
primarily to enable a large quantity of water to be introduced 
into the lubricant, namely,^he water in which the soda is 
dissolved. This greatly increases the bulk of the lubricant, 
without adding to its cost. 

The second purpose served by Ibe use of soda apjiears to 
be as follows: Palm oil consists largely of palmiliu (a^iqpi- 
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pound of palmitic acid and glycerine), but also invariably 
contains appreciable quantities of free fatty acids, this being 
especially the case in old samples of the oil. 

As already mentioned in treating of oleic acid, the free tatty 
acids have the property of strongly corroding metals, and for 
this reason pure palm oil greases have a very destructive effect 
on m. tals. However, when a suHioient ijuantity of soda is 
present in the grease, the fat is emulsified on the one hand, 
and enveloped by the soda solution, so that its action on the 
metal is diminished; and on the other hand, certain tatty 
acids have the property of displacing the carbonic acid from' 
soda, and combining with the base to ,forin the compounds 
known as soaps. 

The property of saponifying free fatty acids, and even of 
e,\tracting the fatty acids from fats, and combining with the 
former to form soaps, at the ordinary tepiperature, is possessed 
by the caustic 'ilkalis. So that if the soda be re|)laci;d by 
caustic soda, the whole of the fatty acids [iresout in the free 
state will he at once saponified, during the preparation of the 
iubricaut, and there will therefore be nii danger of the inaeliirie 
parts being corroded in any way. 

To convert a lu hricant in which soda is used as a preparatory 
ingredient, into one containing caustic soda, the following 
simple 0 ])ciiation may he performed — 

The quantity of soda to be u.sed is dissolved in a tenfold 
amount of water, and is boiled in an irofi pan for several, 
minutes with a quantity of slaked lime equal to that of the. 
soda taken, the latter being thendiy converted into caustic 
soda. The liquid is loft to stand in the closed pan, and 
drawn off after the lime has settled down. 

.Caustic soda can also he obtained in the solid forni, and 
when the price is low it can he used direct in the pftparation 
of greases, the quantity required being about three-fourths the 
miifflit of soda generally used. The method of procedure is 



oil nillCASKS. 


45 


just the saj^ie as with soda solution, and lakes less time, the 
caustic alkali combinin}' with the fats more (easily and 
quickly than the carbonate. 

THE rHHl'.\K\TION OK I'.ILM OIL AND SODA OKEASES 

The simple operation of preparing these creases is modified 
accordinfi; as the quantity to be dealt with is lari'e or small. 
For small quantities up to 2 cwt., the work may ho done in 
an ordinary pan, mounted in lirickwork and heated hy direct, 
•lire. For larger quantities, it is advisable to employ steam 
as the healing agent and to ell’ecl the stirring with me¬ 
chanical appliances, instead of by hand. 

Experience has shown that the quality of these greases is 
always better when they are prepared on the large scale. 
This can he accounted for by the circumstance that the 
larger mass of material retains its fluidity longer, so l.liat a 
more intimate admixture is ]iossil>le 

Operations are hegnn hy jflacing the fat with the highest 
melting point (usually the tallow) in the pan first, and adding 
the palm oil when the first charge is melted, the two being 
then mixed coinjdetely hy stirring, and laised to the tempera¬ 
ture of boiling water. 

The soda or,caustic soda is dissolved in the.> prescribed' 
quantity of water in a separate pan, heated to boding, anil 
.poured into the mSlten lata, with continued vigorous stirring. 
,lf no vessel is available of siillicient size to hold the whole 
"of the water needed to dissolve the soda, the latter is 
dissolv(‘d in a little water and added to the tats, the rest 
of the water being heated i« the dissolving pan and run 
into the mixture by degrees. still better plan is to dis¬ 
solve the'soda in separate portions and pour the solutions 
into the fat. 

The mixture ol fats and soda solution must be siirrecf kn 
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such a manuor as to ensure the uniform distribution of Ijoth 
the fats and the soda: and this entails some little skill. The 
best way is to set the fat in violent motion and then run the 
hot soda solution in as a thin stream. 

.Another very useful practice is to project both tfie nuilted 
fats and the soda solution through separate pipes so as to 
j)roduc(‘ a fine jet of each, and tlien mixing tliem by means 
of the stirrers. 

Stirring is continued until the mass begins to thicken, and 
a trial sample sets comjiletely within a short time The 
finished grease is then ladled into recejitacles holding a de-‘ 
finite (piantily, c.ij. 1(1, 2h, or 30 Ih., and left to set therein. 

Palm oil and soda greases are for the most jiart not brought 
into direct contact witli tlie surfaces to lie lubricated, hut are 
generally jiut into grease boxes mounted immediately ovet 
the axles to be greased, .uid provided with a h ile in the 
bottom Ihroiigli which the, lubricant can find its way to tlie 
working parts. 

Owing to the lieat liberated by friction, the grease in the 
boxes is partially melted after the wlfcels have turiinil a few 
times, or at anyrate it will have softened enough to allow it 
to pass througli the hole aforesaid and grease (he axle. Thi* 
best greases for this purpose are sucli as have a consistency 
resembling that of thick cream. 

.According to the timi' of year at which tlie grease is to he 
used, so must its coupiosition lie modified. If the temp.'ra-' 
lure of the air and consequently that of the uiaohine parts 
to ho greased —is high, the grease, will readily melt, and will 
therefore boconio too thin and i iiii to waste. On the other 
hand, in cold weather the grunso will keep very firm, and 
th« amount melted by the lijiat of friction will be insufficient 
for proper luliricatiou. 

To obviate this difficulty, the projioilions of the fats are 
afeerod for the various seasons ; in summer, greases of higher 
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moltiag poyit are used, i.e. those containing a larger quantity 
of tallow ; whilst foi- the winter, more readily liquefiable 
greases are employed, a smaller quantity of tallow being 
tak(!n, and occasionally even a ))Ortion of this is replaced by 
a liquid fat, such as train oil or raps oil. 

Some makers arc not content with producing two varieties 
of grease for summer and winter use respectively ; but also 
prepare a third grade suitable foi spring and antumn. Indeed, 
such an intermediate gradi: is highly advisable for countries 
where the extremes of sunimei' and winter lemjierature arc 
great. For Italy, the south of Fiance, Rngland, and northern 
Germany, for instano:;, two grades of grease would be sulli- 
oient ; but for south Germany with its hard winter, hot 
summer, and mild spring and autumn, three are advisable. 
, Recipes for palm od and soda greases foi the different 
seasons are given below ; and it may be slated again that 
the melting point of these greases can be readily modified 
bv .altering the proportions of the fats of high and low 
melting jioint. 

YKLLOW I'AI.M OIL AND SODA IIKKASK 


1. Fcr ll iii/t’J I'si’ 


Tallow ...... 

7 do 

Palm oil • . 

. ■' dOO 

Sperm oil (rape oil) 

70 

Soda ...... 

ddS 

Water. 

. 2000 

2. For SjiniKj and .liihivtii f ’.wi 

Tallow...... 

800 

Palm oil . . ... 

dOO 

Sperm oil (rape oil) 

dd 

Soda ...... 

222 

Water. 

. 2500 






4K 


THU MANTFArTI'HH OF HHtRICANTS. 


3. F”!' Summer Ure 

Tallow.900 

Palm oil.500 

SjK'i'm oil (ra))i! oil) .... 44 

Soda.210 

WatiT- . ...>.. 2450 

The lowei- Ui(! teiii|)eratini% the inoi-e can the proportion; 
of fat he iliininished and the water increased, th<‘ converse 
huinf; the case in summer. Train oil can ho used instead 


of the dearer s|)crni or rapt; oil, bnt it must first have heen- 
specially trttated. „ 

W hen train oil is e.xposed to a modelately low temi'eia- 
tnre, ahont 40 P., a considerahle (]uanlitv of hitherto dis¬ 
solved fat separates out, the reiniuninp li(|uid heiiif' more 
Iluid than hufore aud s|)ecially adap,fed for addine to the 
above tO'easos, whilst the solid jiortion cati he utilised in 
soaiimakine or for the prepanition of sjieeial lubricants. 

VKl,I-OW I'AUM ()tl„ SO.W. tNIJ_ SOI) I (lliK.VSI'tS 

1. I•'(lr H7»/rr 

I (it) 

.50 

. ' . 10 
510 

2. Fir SiOHiiu'r 

Palm oil .... IGO 

Soap ... . . 50 

Soda ..." . . 20 

Water . . '.3(50 

Th<‘ ])alu) oil is first melted and then mixed with the soap ; 
when this also is melted, the soda dissolved in 40 or GO jiarts 
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of h5t water is run in and well stirred up, the remainder of 
the water*l)eing incorporated with the mass, which is ke))t 
hot throughout. When all the water is in the jtan, the 
contents of the latter are poured into a vat atid stirred until 
they begin to set. 

Another way of preparing these greases is hy melting the 
fat and soaji togetheT' in a pan, mi.xing them liy stirring. Rape 
oil, whicli is rather dear, may he replaced by an equal quantity 
of train oil. Horse fat is recommended by some, but I'aises 
the melting point of the grease more than the liquid fats. 

The soda is dissolved in the necessary amount of water in 
a second pan, the solution being heated to boiling and then 
mixed with the nielt"d fat in a third vessel by stirring, this 
being eontiniiotl as long as the consistency of the mass will 
allow. 

A better class of grease is conqioiinded of palm oil and rape 
oil, the soda being riqilaced by a corresponding amount of 
caustic soda. Tins grease does not contain any emulsion, but 
is a true soap grease, part of the fat being sayionilied hy the 


caustic alkali. 

•VMUKU'AN r.AL.M Oil, GKKASKS 



A 

B 

Tallow , 

luO 

100 

I’aini oil 

100 

100 

Soda 

■2r, 

35 

Water . 

.1(10 

KIIENCH PAI.M on, OKEASES 

300 


A 

II 

Tallow . 

380 

280 

Palm oil 

12i) 

100 

Raps oil 

. • . (5.5 

70 

Soda 

25 

20 

Water . 

420 

500. 


4 
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BEIAHAN I'AI.M OIL GKEASKS 


Palin oil 
Tallow . 
Soap 
Colza oil 
Soda 
Water . 


A 

B 

210 

380 


750 

85 

200 

If) 

50 

700 

1300 


This grease, whicli is both cheaj) and ellioient, is charac¬ 
terised hy containing three fats; tallow, palm oil, and colza 
oil, in its composition. 


AXLE onuvsEs fon vniiv heavy waouons 


Tallow 
I’ahn oil 
Soda 
Watei' 


1. Vor Wintey I'ae 


420 

840 

140 

4200 


2. h'ar Summer Une 


Tallow . 
I’ahn oil 
Soda 
Water . 


420 

490 

35 

2300 


The above are calculated for severe winter weather and 

high summer temperatures. Por milder wintei- climates the 

proportion of soda may be somewhat reduced and the palm 

oil increased. 

,v 
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(nnr (ibk.vbk 


Palm oil ... 

210 

Tallow .... 

85 

Soda lye 

05 

Water .... 

920 


The palm oil ami tallow aie melted together, the mi.'cture 
rendered uniform liy stirring, and th(! soda lye added. The 
density of the latter should he 20-21 ' lie., that is to say, the 
Baume areometer should sink into the solution down to the 
20’ or 21 mark on the scale. 

.\fter the soda lye»has been stirred in, the water is added, 
and the mass is stirred until uniform, whereupon it is ladled 
out into vessels to set. 


(lUKASK FOlt WOOnilN 


MACHINIOnV 


Tallow 

3(1 

Palm oil 

20 

Train oil 

10 

(Jraphite 

20 


The, fats ai-e melted hy moderate warmth, and the graphite, 
which has hi^n reduced to the finest jiowder and then 
levigated, is intimately mixed with them hy protracted 
stirring. 

In respect of the ijuantilies consumed, the palm oil greases 
may he regarded as the most imiiortant of all lubricants, since 
they are employed, to the exclusion of all others, on many 
railways, and are often used^or large machines as well. 



CHAPTKli VII 
Lead Soap LunwcANTs 

The lead salts possess the pi'operty of saponifying fats or 
fatty oils to form fairly solid compounds, known as lead 
soaps, which are liard in the cold and smeary at the ordin¬ 
ary temperature, hut attain the necessary degree of fluidity 
when warmed hy friction. 

This latter property is highly important in the case of the 
axles of vehicles, since it reduces to a minimum the loss of 
grease hy dropping. 

For the preparation of these lubricants it is first of all 
necessary to make a solution of basic lead acetate, or sugar 
of lead, which is then incorporated with a suitable proportion 
of fat. 

The solution is prepared from : 

Sugar of lead . . . . . 10 

fatharge . . . . ■ . 10 

Water ....... 110 

which are boiled 1.1-2 hours, with repeated stirring, at the 
end of which time the mass is left to rest, and the clear liquid 
is drawn oil The latter is made up to 100 parts by weight, 
by the addition of water, and after being warmed ,to about 
120"-140'' F., is mixed with common fat (rape oil and pork 
fat, qr neatsfoot oil), in the following proportions: 

(.V2) 
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Sugai»of lead 

100 

Rape oil . . . 

80 

Pork fat . . . 

80 


Tbe resulting pi'cparation should be of a uniform grey 
colour, and when ugilted should set again at 85"-] 05“ F. 

A large number of so-called “antifriction greases,” re¬ 
garded as secret preparations, are in the main only lead 
soap pre])arod according to this recipe or on similar lines. 
Owing to its rather high melting point, this grease is less 
siiitalrle for ordinary carts than for (juick-running axles 
(railway wheels, flywheel shafts, etc). 

The preparation of lead soap greases can he greatly simpli¬ 
fied hy proc(!eding in the following manner. The ingredients 
«are : 


Sugar of lead 

20 

Iatharge 

10 

Water .... 

225 

Vinegar 

1 


The water and vinegar are placed in a covered vat, and the 
sugar of lead and litharge are placed in two linen hags and 
immersed in Hje liquid, being left theiein tor a ^woek. The 
clear solution of lead acetate drawn off at the cud of this 
.time IS placed in 5 vat and mixed with— 

Rape oil.000 

Pork fat.700 

which have previously been melted logethei- in a pan akd 
heated to’ about 250” F. The mixture is well stirred and 
left to stand for several days. In about four days (some¬ 
times two) it will have set, and will then ho ready for use.' 
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LKAI) OLKATK AXLK (IKEASK f 

Palmer's Patent Axle Grease consists principally of lead 
oleate, and is therefore a lead soap, closely resemblinf' 
apothecaries' sticking plaster in composition 

In th(^ manufacture of sloarine candles, the crude fatty 
acids are suhjected to heavy pi-essui c,\vhi'ch sijueeaes out oleic 
acid containing stearic acid and palmitic acid in solution. 
When the crude oleic acid is exposed to low temperatures a 
further large portion of the dissolved solid fatty acids crystal¬ 
lises out. and the crude oleic acid of coiniuerce is a yellow 
to U'owu liquid mostly with a disagreeahle smell. In Ger¬ 
many it is known as Oel or Oleinsaure, and in France as 
acide olcique, hoth of which names express its composition ; 
hut in Kngland it is frequently called “tallow oil,” a term 
which may give rise to confusion, inasmuch as the same name' 
is (correctly) given to the oil olitaineit liy pressing relined 
tallow that has been stirred before setting. True tallow oil 
is a much more valuable and expensive article than oleic acid. 

In order to produce lead soap frouq oleic acid the latter is 
placed ill a pan that is mounted on a brick work setting in 
such a maiitior as to prevent the contents coming into direct 
contact with the heating llame. The pan is also jirovided 
with a close-tittiiig lid, to prevent the flaine spreading in the 
event of the oleic acid hecomitig ignited. 

Tlie oleic acid is heated to boiling, whereupon litharge, in 
a finely ground condition, is nin in through a nar’-ow pipe 
and stirred continuously. The usual proportion of litharge 
is from one-fifth to one-fourth the weight of the oil. 

.After all the litharge is in,,the stirring is continued for 
twenty to forty minutes, the temperature being then gradu- 
allv lowered. Sucli of tlie li'tharge as is not dissolved by the 
oleic acid settles down to the bottom of the pan, and is left 
tterh until the next oiieration. The clarified liquid is ladled 
•off and left to set, preferably in sheet-iron tanks. 
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On iluiojf-runtiiii" axles whieli generate a good deal of heat, 
this grease sfx)n attains the requisite fluidity, but it is too 
thick for those ruuiiiug at low speeds. 

The melting point of this very useful lubricant is heat 
lowered at the tune of preparation, Ijy the atidition of cheap 
fats like horse fat or train oil. The hot lead oleate obtainial 
as above is ladled out into a separate vat, already containing 
the tat or train oil, and the mixture is quickly stirred up to¬ 
gether. The lower the desired melting point, the larger must 
be the proportion of added fat. (Ionse<|uently for summer 
greases a large quantity of fat must he added, about 20 *40 
parts per 100 of lead oleate being usually suflicient. 



CHAl’Tiat VIJI ' 

'I’miR Soap CiunAsiss 

Thu soap greases, proj)erly so ciillcid, arc prepared with 
ordinary soft soap (a compound of potash with fatty acids), 
or fiom fats and |)Otash, these forming tha emulsions already 
referred to Although these greases are occasionally very 
useful, their employment is restricted, owing to the I’isk that 
lack of care in their preparation may leave cei'tain quantities • 
of potash or caustic alkali uncombiued! to the great injury 
of the metal, which is extensively conoded. 

CflAUnON's SOAP OKHASt; 


Soft soa|) ..... 10 50 

Lye or water . . . . . 90 50 

This peculiar luliricant, which is claimed to specially lessen 
the weal and tear of the bearings—and if this claim were 
tenable would be in reality highly commendable—is. accord¬ 
ing to its inventor, much cheaper than oil. The dill'erent 
pro]iortion3 of soap and water vary with the season. 

The use of lye, however, for dissolving the soa)), appears 
objectionable, if only for the reason th it caustic alkalis exert 
a corrosive action on the rnetab; and metallic alloys—cast 
iroc, steel, bronze—of which machine parts are generally 
made. In a properly made soap there is no tree fatty acid, 
so that any added caustic alkali acts on the metal and soon 
causes it to rust. That Chardou’s grease is of little value 
(5(i! 
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is shown l^y the circumstance that, according to the recipe, 
it is immaterial whether water or lye he taken. Any one 
possessing even a slight knowledge of chemistry will know 
wdiat a wide ditfcrence exists between a lubricant consisting 
of soap and water and one containing soap and lye. 

'IWLLOW, OIL AND SOAP (iliKASM 


Tallow . 


4do 

Olive oil 


300 

Botash . 


00 

Water . 

• • 

050 


The potash is dissolved in water, the solution heated to 
boiling, and the whole of the fat is added at once, the fire 
lieing made up so as to keep the whole in a fiiiid stale, 
Boiling is continued, with constant stirring, until complete 
saponification is indicated hy the thickening of the mass and 
the way in which a sample will draw into threads on 
cooling. The resulting product is, in a chemical sense, 
really a dilute solution of potash mixed with an excess of 
fat. and may therefore be regarded as an emulsion hdiricant 
in the true sense of the term. 


CAliUlACJE AXLE (IIIRASES 




A 

I! 

Tallow 


500 

500 

Binseed oil . 


500 

450 

Bine resin . 


500 

500 

Caustic soda lye . 


315 

500 


Both preparations, when suitably stirred during prepara¬ 
tion, form solid masses of the constituency of salve, and 
yellow In colour. They distribute easily on the axles and 
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luhi'ica'(! well. The i-esiii is melted first, the ,'^allo\v aud 
linseed oil hainj' then added, and when these have formed a 
uniform mixture, thi! caustic soda lye is added hy dej^recs. 
The lye is used moderately stronj^, and the firmness of the 
f'l’ease can he heif'hleriisl hy increasing the concentration of 
the alkaline solution. , 

I'Vom the chemical standpoint this somewhat expensive 
luhricant is a mixture of ordinaiy soap, resin soap, and 
emulsified fats. 



CHAPTiiH 1\ 

C!AouTi'nor(; LriiuuiANTs 
UOULOn's CAOUTCnOUC (.UKASK 

Train oil . •.200 

Caoutchouc , . , . 2(1 

Tlie train oil is heateJ in a jiaii until it hejiins to dccom- 
j)osc‘ twhicli condition is icvcalcd l>y an ehullition resiuii- 
hling boiliti}' and by tiic evolution of a disai'rceable simdli, 
the caoutchouc—cut into small piyecs - iieing intvoduced by 
degrees and tlu‘ entire mass vigorously stirred after each 
addition. 

For ordinary purpose.s this gi-ease is inapplicable, owing to 
the high price of caoutchouc, the more so because lubricants 
of at least cijual efficiency can be prepared at a far cheaper 
cost. 

The author cannot refrain from saying here that a good 
deal of deeeiition. is practised with regard to the recipes for 
pr, paring certain lubricants, especially in respect of the al- 
* leged economy of the products when used, statements being 
made on this point that any expert will characterise as in¬ 
accurate. , 

, CtOlITl'HOnC lIAfHlNn GKHASK 


pV.ll 


Caoutchouc . 
Ijinsoed oil . 


20 

1000 ' 
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Twenty parts each of caoutchouc and linseed oil are first 
melted tof?ethor, another 20 parts of oil being stirred in as 
soon as the mixture begins to disengage vapour. Subse¬ 
quently the rest of the linseed oil is added, 100 parts at a 
time. 


AMRIltCAN CAOUTCHOUC GRBASK 


Caoutchouc ...... 4 

Oil of turpentine. 8 

Rape oil. . . . 114 

Soda ....... 10 

Glue ... . ' . . 4 

Water ....... .10 


The caoutchouc is dissolved in the oil of turpentine, whilst* 
the rape oil is first mixed with the soda, water, and glue, and 
then boiled, the caoutchouc solution being stirred into the 
homogeneous mixture. 

Strictly sj)eaking, the expression “caoutchouc solution” 
is wrong, since only a small portion of the caoutchouc is 
really dissolved, the rest being merely in a highly swollen 
condition The finished mass needs to be stin-ed tor a very 
considerable time in order to get it jicrfectly homogeneous. 


('.AOUTCnOl'C AUHKSION OliHASK 


Caoutchouc .... 

3(i 

Oil of tur])entine . 

72 

Cabinetmakei' s glue 

10 

Tallow . . . ^ . 

80 

Soda ..... 

72 

Water . . , 

.900 

This peculiarly compounded grease is 

prepared as follows: 

The caoutchouc is first dissolved in the 

oil of turpentine at a 
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temjteraturo of about 250°-300" F., the tallow beinfj; melted in 
another pan, mixed with the powdered soda, and the water 
stirred in. When all has become homogeneous, the caout¬ 
chouc solution is run in, stirred, and the whole left to set. 


CAOUTCHOUC AND GUTTAl-JiECH.A (UiKASK 


Caoutchouc ...... 

TjO 

Guttaptiroha ...... 

00 

Oil of turpentine ..... 

100 

Tallow ... ... 

1000 

The caoutchouc ao.d t^uttapercha arc dissolved in the oil of 

turpentine and heated strongly, the tallow being 

then added 

by degrees. The use of the expensive ingredients, 
^and guttapercha, makes this a v(Ty dear grease. 

caoutchouc 

CAOUTCHOUC AXI.H QIIEASK 


ralm oil ..... 

30 

Train oil 

100 

Caoutchouc ...... 

2 

Litharge ..... 

2 

Sugar of lead ..... 

2 

Thecaoutchoiic is cut into small piec is and heated with the 
train oil to about 390'F., the blbarge and sugar of lead being 
then added and Che heating continued tor an hour longei-. 
Finally, the jialm oil is stirred into the still hot mass. 

CAOUTCHOUC AND h'AT (lllKASH 


Caoutchouc. 

i) 

Fain:* oil . . . ‘ . 

100 

Kape oil. 

100 

Tallow ... ... 

.50 • 






<)‘2 TJiK MANn'’.\(TrjiK oi'’ ij'imicAN'rs. 

The caoutchouc is dissolved in the i-ape oil by the aiU of a 
high t(!m])erature, and tlie (iltered solution is iiicoqiorated 
with the solid fats, (The author has found, by experimont, 
that actual filtration of the mass is impraoticalile, it being 
difficult to strain even through a linen cloth.) 



(!HAPTi:i; X 
Othuh Sot,id Ltjitni(;AN-i's 

The I'ollowiii)' recijics relate to a few lubricants that do not 
belonc to any of the foregoing groups, hut have proved 
useful. Such i'eci])os have been omitted as gave unsatislactory 
results when tried, or appeared from their constitution to be 
\ierely arliitrary oonipositioiis recommended liy peisons 
ignorant of the subject, and probably never used at all. 

.VSI’H,VI,TUM AXI.E UKE.tSE 


Asphaltuin ... . . lid 

Black pitch ...... 8 

I’etroleum ... . . .S 

Litharge ...... H 

Water ' . . . 8(1 


The asphaitum and pitch are lirst melted together m a pan, 
^he petroleum being then added until the mass has become 
uniformly Iluid. The litharge is next added, and finally the 
wati'r is run in in small ijuantities, the whole being stirred 
until perfectly uniform. Thu asphaitum and pitch give this 
grease a lustrous black colour and .i peculiar, bitumiiioussmeli" 
The fluidity of the mass can be increased or diminished by 
correspondingly varying the proportion of petroleum 
flid) 
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THE MANHFACTHRK OF rAIBRICANTS. 


NArUTHABKNB ORKASE 


Naphthalene.100 

Riipe oil ..... . 00-100 

The nii])hthalene—a ciystalhiio hydrocarbon recovered 
from coil tar—is melted and stirred,up with a larger or 
smaller quantity of rape oil, the product varying in consistency 
hetwecn firm, buttery, and fluid, atid forming a useful lubri¬ 
cant. The exp'msive purilied naphthalene is not meant 
here, purity not being an essential feature for the purpose 
in view; so that the crude article, which is very impure, 
is suflicient. 'I'hese remarks apply eij'ually to paraflin. 


IIKSIN MACHINK. (IKEASi: 


Pine resin . . . , 

100 

Resin oil ..... . 

.'ill 

Fork fat ...... 

300 

The resin and resin oil are melted together, a 
fat is stirred U|i with the liquefied mass. 

nd the pork 

(iUAPlIITK AXI.K nUEASK 


Tallow. 

30 

Pork fat ....... 

9 

Palm oil ..... 

9 

Graphite. 

2 

Gra))hite is of a steely grey colour, and imparts a peculiar 

grey-black colour to the grease. 


'* This graphite axle grease is a very efiicienli lubricant, 

and is frequently used in Belgium and England 
jrreaso for waggon axles. 

as the sole 



OTHEK SOLID LDEUICANTS. , C)") 

HRJI’IIITK GltKAKE FOB QtlICK-BUNNING AXLK8 

Tallow. 100 

Graphite. 100 

This is 8i)ecially suitable for greasinj; the shafts of circular 
saws, ventilating fans, etc., anil indeed for any axles running 
at high speed under small load 
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IjlyUID Ijl'IlliXCANTS 

Tiin liquid lubricaiit^ possess many iin|)oi'taiit advantaf'cs 
over tiu! f^rcases, and in oonsetpieuee are often prefeiTed by 
railway companies and inacbinory makers. Tbeir chief 
superiority is that they do not require such complicated 
appliances ('p'case Ijoxes) in use, they liegin to act as soon as 
they are applied, without needin;; the heat {'euei'ated by' 
friction to make tlienj sufliciently fluid ; and, besides, the 
oilinj,’ vessels can bo of a simple typo, even on the axles of 
vehicles, bmally, they exhibit the valuable feature of 
liavine their consistency less affected by the temperature 
of tlie ail' than is the case with ;;rease.s. 

Tlie best materials for the preparation of the liquid lubri- 
C'Uits are .— 

1. Kape and col/a oils. 

2. Olive oil. 

b. Kcsiii oil, either alone or in association with lime or 
certain jirodncts of dry distillation (paralfm). 

4. Traill oil. 

b Nealsfoot oil and bone oil. 

(!. The so-called mineral cTs (solar oil, co.il oil). 

7. Petroleum and ozokerite. 

8. Soap solutions. 


(blii 
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IjimUK'VTINfi ()ll,S IN (iHNUlIM, 

Oils coming from the press iirc utisuilable for use as luliri- 
cants, and have to he pul through a s]i(‘eiii,l (reatiiient known 
as refining. , 

It will he easily understood that, hy the powerful pressure 
to which the cells enclosing the oil are suhjectod in the press, 

,not only are the cells ruptured, allowing the. oil to e„soape, 
hul particles of solid vegetahle matter, mucilage, alhumiii, 
and other compounds are exjiressed with the oil, and make 
the latter, as it comes from the jness, tuihid and slinn (in¬ 
stead of clear and transparent), so that it soon turns rancid. 

Attempts hiA'c heen m.ide. to clarity the oil h> leaving it 
to stand for a oonsiderahle tune, to allow the impurities to 
settle down. The oil, however, being somewhat thick, and 
till' solid particles of rather low density, diU'ering little from 
that of the oil itself, the consc(|ueiiee is that their.deposition 
is a very slow process, and is iievei ipiite complctf', however 
long the oil is kept in store. 

Eudeavours to clarify the oil hy filtration are also unsiic 
Cessful, the oil ruiuiiiig through ve.ry slowly even at first, 
whilst the mucilaginous suhsiauces preseiil soon clog the 
pores of the filtering medium nui stop the process entirely. 

If a really and pi'rmauoiitly ellicient filter could be oort. 
structed lot treating oil it would hi' exlrcmely useful iii the 
manufacture of liihiicatiiig oils. Oil that is filtered while 
fresh from the press is perfectly neui.ral if kejit out of contact* 
((IT) 



(iK 


THE MANlTEACTUilE OK LUJtBlCANTS. 


with air, that is to say it contains no traces of free fatty acids. 
This must be regarded as a very great advantage, since the 
free fatty acids are able to corrode metals seriously and 
thereby contribute to the rapid wear of the machine parts. 

Latterly a number of tatty oils have also been obtained, 
by extracting the oil-boaring materials (vegetable matters) 
with benzol, carbon disulphide, etc. ()ils recovered in this 
way arc, as a rule, free from nneombined fatty acids, and 
therefore suitable lor use as lubricants. 

Pressed oils, however, have first to bo refined, for which 
purpose many suggestions have been advanced, though some 
of them, for which great results are .elaimod, are evidently 
destined to failure, when examined from a chemical point of 
view, their originators being destitute of chemical knowledge. 

Bearing in mind the enormous importance oils have now 
attained as lubricating agents—many railways using oil 
exclusively, both for waggons and locomotives—the author 
considers it highly desirable to treat very fully of the refin¬ 
ing of oils, more esjiecially because, in addition to the large 
increase in the consumption of lubricating oils by the railway 
companies, their a 2 iplication has now extended to nearly all 
kinds of steam engines, sjiinning, weaving, sewing and 
knitting machines, cycles, and in shoi't all the liner me¬ 
chanical instruments. 
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Rekinimu Oils i.ori Iji'hiucatinu I’rm'osKs 

THE SLLI’HUliK,' AC'II> I’HOCUSS 

The ordinary method of refining pressed ods is witli suliihuric 
acid. When a crude oil, as if issues from the press, is inti¬ 
mately mixed with a certain ipiantity of sulphuric acid, a 
strong i-eaotion is produced, the time taken for this to ensue 
de|)ending on the amount of acid used. 

At first the tcmpeiature of the mixture rises fairly con¬ 
siderably, and the oil assumes a greenish tinge, the colour of 
the mixture gradually deepening through brownish green into 
brown, and finally into black. 

The causi' of this colour change is that the suljihui ic acid 
lir.st attacks and decomposes the greenish colouring matter 
peculiar to most oils, and especially to the rape and olive 
oils Irequently^used tor lubrication. .Al llie same time the 
accomjianying ceil substance, vegetable mucilag#, and other 
foreign matters, undergo alteration, being gradually de¬ 
composed and carbonised by the hygroscopic action of the 
•sulphuric acid. 

The very finely divided carbon thus produced causes the 
gradual change of colour fro^i hi own to black. During the 
operation, which must be carried on in lead-lined vessels, as 
the acid would corrode other ulatcrials, the mixfcurc is kept 
stirred, and in many works the reaction is assisted by heat. 
As all chemical processes are accelerated by warmth, so alsp 
(fill) 
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t,h(; ilcsh-uction of tlie foici"ii lulmixtm'os in thpojj is (‘ffectcd 
more rapidly the liifther the teniperaturc of the oil under 
treatment. 

It is advaiiliigfcnis to lioiil tlie oil by steam, passed thronj:;li 
a leaden coil in the vat, and raising ttie temperature to about 
IdO'-IGO F. The higher the tenijieratnre of the oil, tho 
sooner is the refining process over, and the smaller the 
amount of luiid leqiiired. 

This last fact is a very inipoiiant one for the inaniifae- 
turer of luhricants, not only on account of the saving of acid, 
hut also because of anotliei' process ojieratiiig through a 
direct action of the sniphiirie acid on the oil itself. 

The ipiantity of acid used may i ise as liigh as I! per ce.iit. of 
the oil to be relined It is run, in the form of a thin stream, 
no thicker than a ipiill, into the warmed oil, and an atteiiqit. 
is made to secure thi' most intimate po,SMhle adniixtiire of the 
oil and acid, by keeping tlie stirrers niniiiiig at a high speed 
.After the o))eration the liipiid is left to rest, and it soon 
iieparatcs into two layers, llie oil, winch is imich thinner than 
before and is jiartially lileached, floating on the top, whilst 
underneath it lies the acid, which has hecoiiie diluted by tho 
absorption of water and is coloured a deci> black b\ tho finely 
divided carbon in suspension 

The oil i,s syphoned off from the acid layer, and is freed 
from accompanying traces of oil by washing. In this opera¬ 
tion it is necessary to pour the oil. as a thin stream, into 
warm water, which is kept in lajiid iiiolion liy stirrer.s, the 
oil being afterwards seiiarated fi'oni the water and pnt' 
tlirough the same Ireatnienl again. Jty careful and repeated 
washing it is possilile to purify 'die oil to such an extent that 
11,0 trace of free sulphuric acid can lie detected by even the 
most delicate chemical tests. 

This, the ordinary practice in oil reiineries, yields an oil that 
k, ]ierfeetly clear, thin, and pale in colour ■ lint it possesses one 
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jn’ojierty tlyit forms an important ohstaole to its uso for liiljri- 
cation. Although the sulphuric acid has hcen removed by 
careful washing, the oil is never neutral, hut always contains 
a conside.rahle qnantitv of free fatty acids which would 
strongly con-ode tlie nielallic machine ])arts. 

This peculiarity is due to a reaction of the sulphuric .-icid 
on the constituents of the oil itself. LilvC most fats, oils 
consist of a compound of glye.yl oxide with \arions fatly 
acids, the most usual of these being stearic, palmitic, and 
ileic acids. 

When a fat or oil is treated wnth caustic alkalis, caustic 
lotash, caustic soda, iiuiclJime, or lead oxide, the glvcvl oxide 
lOinhines with water to form glycerine, and si-jiarates out, 
\hilst the, fatty acids coinhine with the base (soda, potash, 
line, or lead) and furnish the compounds we call soa]is. 

When snlphni-ic acid is hroughi into contact with fats or 
tils, a ]iiocess analogous to saponilication occurs, and it is 
herefore, though cironeously, spoken of as saponiticalion hy 
mlplmric acid. The oil is decomposed in such a manner 
lial gl\cerine separates out, and tlie siilpliuric acid enters 
nto comhination with the oleic acid. 

This comjtound ol sulphuric acid and oleic acid, however, 
is so very nnstahle that it can he hroken up again into siil- 
pliuric acid aijd oleic acid liy tlie action of a large, volume of 
water The sulphuric acid p.isses away in the water, lint the 
oleic acid dissolves in the oil and imjiarts acid properthis to 
the latter. Machine parts liiliricateil with sncli an oil soon 
reveal traces of the chemical action of the latly acids present. 

Hence, in order to refine oils intended for lubricating pur- 
pos js, aiiothiu' method mint he adopted than that which is 
suitable tor lam|) oils, etc. .\ii endeavour is made to reduce 
the quaiRity of sulplun ic acid to a mininuim, not more tfi’in 
1 per cent, of the. weight of the oil being used. With such a 
small quantity of acid tlie retining process is greatly retarded, 
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and must be accelerated by warmth. The foUowiiji; method 
on these lines has alw'ays given excellent results with a 
miniiimm quantity of sulphui-ic acid. 

The freshly pressed oil is placed in a large lead-lined vat, 
fitted with a steam cod and stij-iiTs. By means of high- 
pressure steam the oil is quickly heated to the boiling point 
of water, whereupon the sulphuric acid is run in. The 
stirrers are kept rumnng at good speed for a considerable 
time, untd the whole liquid has turned black. As soon as 
this is noticed, the steam is tuined off, but the stiriers are 
kej)t at work half an hour longer. 

The dark-coloured liquid is at once, transferred to another 
vat, to be washed with water, the mixture of oil and water 
being stiiTcd until all the former is in. This done, the 
stii'i'ing is stopped, whereupon the li(|uid separates into two 
layers, the oil floating on the top, whdst the lower one con¬ 
sists of water aciddied with sidphuric acid, and is of a dark 
(jolour, owing to finely divided carbon. This washing pro¬ 
cess is repeated, a third treatment being given if necessary, 
but no interval should be allowed between them. 

This short treatment with sulphuric acid, followed by a 
quick sejiaration of the acid and oil by washing, hunts the 
action of the acid to the destruction of the foreign matters 
present, without allowing it to extend to the alteration of the 
oil and conaequent formation of oleic acid. .As a rule, two 
washings after the acid treatment will suffice to free the oil 
completely from all traces of acid. 

The entire removal of the sulphuric acid from the oil is ' 
also necessary, since this, the strongest of all acids, has an ex¬ 
tremely energetic action on inetuls. The freedom of the oil 
from sulphuric acid is detected by shaking up the liquid with 
a little barium chloride solutioh. If the oil remains unchanged, 
no free sulphuric acid is present; but if it becomes opalescent 
or assumes a whitish tinge, this is proof positive that the oil 
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contiiins sufficient free sulphuric acid to act injuriously on the 
metal of any machine it may be used to luhricale. In order 
to make quite sure, however, the l)arium oldoride solution 
should have first received an addition of one-fourth or one- 
fifth of pure hydrochloric acid, this hciing necessary to dis¬ 
solve the precipitate or turbidity that would bo formed by 
the presence of phosphates in the oil, and might otherwise 
be mistaken for that produced by sulphuric acid. 

In addition to the sulphuric acid method of refining, which 
though somewhat trouldesome is still the best, various others 
have been proposed. Of these, attention is best merited by 
those in which the grade oil is treated with a solution of 
tannin, with caustic potash, with sulphuric acid and zinc, or 
with zinc oxide or lead oxide (litharge). 

llEFINl.Nll WITH TANNIN 

In this method the oil is healed to the boiling point of 
water, and intimately mixed, by stirring, with about S per 
cent, of a strong solution of tannin. This solution is more 
simply prepared by boiling fresh o.ik tan with its own weight 
of water for half an hour, and straining the decoction through 
a fine cloth. 

Though theitaimiii partially precipitates the fiireign sub¬ 
stances ])resent in the oil, it does not effect thifii complete 
separation, the colouring niiitterof the oil, for instance, being 
left unchanged, so that the refined oil is always dark coloured, 
‘which lowers its appare.ut value. 

liUKININli WITH CU'STH; POTASH 

•• 

Thu radthoil of refining oil witli caustic potash is based on 
the principle that very strong potash lyo, when brought Into 
contact with oil tor a short time only, com|iletely destroy*! 
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tho foroif,'!! iiiipiiritios witlioiit attaolsiii}' the oil tocany parti¬ 
cular extent. 

The oil to he l■(‘llno(l is placed in a large pan, and after be¬ 
ing healed to the boiling point of water, is treated wdlb an 
addition of ;f-3i per cent, (ai ntosi) of highly concentrated 
c.uistio potash lye, with constant stirring. 

Within a short time the liipiid grows very turbid, frothing 
considerably and throwing up a tfoccnlent scum, which, how¬ 
ever, soon falls to the bottom, leaving the clear oil floating 
on tlie surface. 

Since the mucilaginous mailers are pai'tly dissolved in the 
lye and jiartly coagulated, in a form n senibling coagulated 
aibnmin, they arc easily sejiai'ated from tbi' refined oil. 

The liest way of cllecling this separation is hy means of a 
Jlannel filter, the rough side of whieh is turned toward the oil. j 
fn this way the oil is i|uicl;ly olitaincd as a cUiar licinid. 

fn this nietiiO'l also, wliieh is most fre(|npntly employed 
for refining rape oil, tlie ininimimi i|uantity of the relining 
agent (caustic potash) should he used, snieo a large (piantitN 
would entail an (sxeessive waste of oil. 

Thus, if more ot the potash he used than is necessary for 
eliminating the foreign impurities, the alkali will act directly 
on the oil and convert a portion of it into soap, which remains 
ill solution in the Injuid seji.irated from the oil. This does 
not mattei so niucli in the case of oil relinerics that aie 
connected with soapivorks or are aljle to dispose of their 
spent lye to a soap boiler, since in such event the soap 
solution can ho utilised; otherwise Ihe cost of refining in’ 
tins way works out rather high. 

It is impossilde to maki' a defiViite statement as to the sraall- 
Ort (jiiantity of lye that will suffice for a given oil, since this de¬ 
pends on the amount of impurities present. Oil coming fresh 
from the press, especially from a jiowerfnl hydraulic press, will 
naturally contiin a larger proportion of foreign substances 
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than such*as Vms hnisn obtainoil hy jiioJenite pressnio anrl 
then stored for some time, so that in the fonnei’ ease a larf'er 
(juantity of ))otash will he needed than in the latter. The only 
way of aseertainingtln* inininiUin is hy niakingtrials withsniall 
quantities of the oil to he refined, and hy jiraetical expeidenee. 

The advantages of llu; eaiistic potash melhod are not un¬ 
important, the operation proe(!eding ipncklvainl satisfaetoi ily. 
and yielding a,n absolutely aeid-fret; jiiodnet, every ti'aci* of 
free fatty acid being eliminated by the alkali. 

Provided the ojieralion be perforjiied in a wooden vat heated 
by steam, or in a clean iron )ia.n if steam is not available, the 
oil will not darken hi colour. On the other hand, copper 
pans should be avoided, the melal being sirongh attacked by 
the alkali, ami the oil coloiiri'd green by the dissolved copper. 

Caustic potash may be replaced by caustic soda, with the 
same result, the solid commercial caustn; being used. The 
best wav to propaie the highly concentrated he is by placing 
the, lumps of caustic soda in an iron vessel, and covering 
them with an equal weight of water Solution takes place 
very (piickly, the liquid growing very hot. Owing to the 
corrosive action of these highly concentrated hes, they requiie 
very caicfnl handling, sine ' a drop falling on the skin will 
immediately destroy it 

The sole ohivction that can he urged against the method of 
refining with caustic |)Otash is that the oil is no; bleached, 
but retains its original colour, and m.iy even grow darker, 
especially when the [iroportinn of e.austie lye is increased. 

•Although the colour ol a hihiicatiiig oil has no infiiience on 
its lubricating i>ropoities, it is none the less desirable to 
obtain as light a colour as fio^^sihle, since this, in con|uiiction 
with brightness, is looked on (,and not altogether without 
reason) hy the coiisuinor as an indication of carcfnl^refining. 

In this connection the sulphuric acid method, when well 
carried out, is highly servic table, and furnishes a product i3f 
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unimpeachable quality. Other methods have heeq, proposed 
with the same object in view, but with only partial success. 

After numerous experiments in this direction, theauthor has 
ascertained that two methods are really useful, but furnish 
dissimilar products. These ai (! the methods employing either 
zinc oxide or litharge. 

IIKKININO WITH ZIN’C OXIDE 

in this method, which is chiefly employed for rape oil, the 
crude oil is first treated, as already desci'ihed, with a very 
small quantity of sulphuric acid. The oil.turns dark coloured, 
jiassing from brown into black, separates from the acid, and 
is repeatedly washed with hot water, until it ceases to give a 
precipitate with bai'ium chloride. 

As already mentioned, in this treatment the, action of the 
acid on the oil forms a compound of sulphuric and oleic 
acids, which is decomposed into these constituents again 
when ti'cated with a large volume of water. Consequently 
the refined oil invariably contains a certain quantity of free 
oleic acid, which would strongly corrode the machine parts ; 
and it is to remove this oleic acid that use is made of the 
property of zinc oxide ot combining with the acid in question 
to form an insoluble compound, zinc oleale. 

Zinc oxide is obtainable at a low price in commerce as zinc 
white, a heavy white powder. The quantity required for the 
purpose in view is 1 per cent, of the, weight of the oil under 
treatment. To ensure the most complete dift'u.sion of the' 
zinc oxide, through the oil, the former is first stirred up with 
throe to four times its own w'eight of the oil, until a white, 
milky fluid is obtained, which is then run into the hulk of 
the oil, with constant stirring. 

After remaining at rest for several hours, the greater por¬ 
tion of the unaltered zinc oxide and the zinc oleate will have 
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sunk to tke bottom, but as it would take too loii^ to wait for 
complete clarification, the oil is then filtered. 

It has also been proposed to place the oil in a vessel contain¬ 
ing zinc turnings or scraps. True, these soon liecouie coated 
with a white film of zinc oleato, and the oil is purified ; but it 
is very difficult to obtain a clean surface on the metal again, 
and so fit it for the next charge of oil, and therefore the treat¬ 
ment of the raw' oil with zinc oxide is preferable. 

When the operation has heen carefully performed the oil 
refined by the zinc white process possesses, in a high degree, 
all the necessary properties of a good lubricating oil; it is very 
light in colour, andean be obtained almost colourless, if the 
oil was originally pale; it is also inactive towards metals, and 
will not become acid, even after prolonged standing in the 
air. Being fairly thin it is very suitable for oiling fine machine 
parts, since it does not thicken when the machine is left un¬ 
used for some time. 

To obtain a suitable lubricant for coarser machines, the 
rape oil must he mixed with tallow, palm oil, or some other 
fat capable of rendering it less fluid. 

UEKININO Wri'H niTH.tliOE 

When leadpxide is used for refining, the method adopted is, 
in the main, precisely the same as with zinc oxide. There is, 
however, some difference in the behaviour of the two oxides, 
the resulting lead oleate being less easily separated than the 
zinc compound, since it remains dissolved in the oil. The 
latter is, it is true, perfectly free from any trace of free acid, 
hut is rendered more viscoustby the presence of the lead oleate; 
and in fact, if more than the necessary amount of lead oxide be 
used, anA the reaction he assisted by heat, the oil may thicken 
to the consistency of lard or soft butter. This changi^genei-ally 
supervenes when the oil contains 2d-d per cent, of lead oxidfe 
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Th(i soft masses formed liy treating; rape oil with/itharge in 
this way make excellent lubricants, and are specially prepa)'ed 
foi’ certain purposes. 

Colza oil (Fr. Huile, d(! Colza ; Ger. Kohlsaatoel) is refined 
in the same way as ra))e oil; and in fact those two oils are 
very similar in their proper-ties, though they can he readily 
distinguished by an exjrert. 

Some considerable confusion exists in commerce respecting 
the nomenclatui'e of rape and allied oils. Oire kind, known as 
Bubsen oil, is obtained fi'om the seeds of ]innsie,n luijiohms- 
sica : whilst a second gr-ado, rajre oil jrroper, is drrrived from 
the seeds of winter or sirunnei' rape, the r-espective plants 
beiuir Jimnsica nupvx olci'Mca and Uiassirii tKijiiis iiidivii.r. 
Colza oil is from the seeds of Brit':sioa cimippslri^. 

UKr-’is-ixo oi.ivn on, a.nd iui'k on, 

Since peti'oleum has disj-jlaced nearly all the fatly oils for 
lighting purposi'S, olive oil is obiainable al prices enabling it 
to be largidy used for lubrication. 

Tbo process of relining Ibis oil is exactly the same as that 
already described tor rajie oil The sulphuric acid method is 
the one generally adopted, followed by an cxtie.mi’ly careful 
washing with water, hot at first, and afterwards of ordinary 
teiiiperatiireo The zinc oxide or litharge Ireatmeiif is less 
often practised. It would sis-iii tbal, the coiiibiiiation of tlio 
oleic acid and glycerine is more stable in the case of olive 
oil than in rape oil • at least this conclusion is dcducible ' 
from the fact that, wlieii small quanlities of .sulphuric acid 
are used, the oil is thoroughly rvlined without any detectable 
traces of fi-ee oleic acid being formed. 

Olive oil is also often usdd for lubricating the finest and 
most delfcate machinery, for exani|)le as clockinaker’s oil, and 
tgr this purjiose it is usually desired to he ]i('rfectly colourless. 



HJiFININR OILS KOli LrUIUCATISG PUIU’OSLS. l',i 


The sulphiifio acid inotliod of refitiiiig, however, yields a pro¬ 
duct that is coloured golden yellow at least, just like the best 
quality oil for culinary purjiosos, the colouring matter of the 
oil resisting the action of the acid almost completely. 

Nevertheless, it is not difficult to obtain even the common 
qualities of olive oil in a perfectly colourless condition ; for 
though the colouring matter i-esists the action of chemical 
reagents, it can be comjiletelv destroyed by jirotracled ex¬ 
posure to light, especially direct sunlight, so that the oil can 
lie obtained as a perfectly water-while liquid. 

The bleaching of olive oil, which is only necessary in case 
it is to be used for the finest lubricants, can be effected by 
keeping it in vessels of clear while glass, that are tightly 
closed and set in a sunny place. The smaller the bottles, 
the shorter the time reqidled for conqdcte bleaching. 

Olive oil is in every respecl an excellent lubricant. When 
properly refined it will keep for several years before com¬ 
mencing to thicken. (It may he remarked here that the 
technical name for this thickening of lubricating oils, namely, 
“ resmilioation,” is erroneous, the formation of resin occurring 
solely in the case of ethereal oils.) Olive oil jiossesses the ad¬ 
ditional valuable property that it contains no free oleic acid, 
and that the mucilaginous impurities jiresent are readily de¬ 
stroyed in refining. 

Any fine, non-drying oil can he used as a luhricant unless 
the price is pioldhitoiy. i\ramifactiirers should endeavour, in 
their own interests, to asoei tain wliether other oils, in addition 
to those already mentioned, can he utilised for this same pur¬ 
pose on an extended scale, (iroiind-nut oil, or arachis oil, 
clearly exhibits the propertie' of an excellent luhricant, and 
is also ohtainahle in coinmerce at relatively low prices , hut 
tlioiigh it has been used for lids jiurpose, its ajiplication has 
not been on any large scale. 

The same properties are also possessed by sesamimi oil and 
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beechnut oil. The latter, for instance, could be^produced in 
very large quantities in Germany, where the-beech is bne of 
the chief forest trees. The author desires particularly to 
direct the attention of lubricating oil manufacturers to the oil 
obtained from bocchnuts in the ordinary manner,since his own 
experiments, conducted on an extensive scale, show this oil to 
be admirably adapted for the purpose ; 'and the raw material, 
beechnuts, could be readily obtainable in large quantities. 
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CoiinsioN Om.s 

It cannot bo (1ix|nU<!(l Ihiit some lubricants, tbc lii|iiiil 
varieties in particular, have an unpleasant ti'iidency to bi' 
wasLefnt in use, so ibat when tber(> is a lareo niiiiiber of 
axles in constant use, as is the case on r,iiKva.vs, lor instance, 
the expense of lubrication luicoines very preat, iboucb in 
other rHS|)ects there rnay Iks no fault to liiid. 

To reinedv this delVct and nidnce the eonsuniption of 
Inbricaiit to a ininimurn, the so-called cohesion oils havi' 
been compounded, which are, <pmiditatively, more eeonoiniciil 
than any other kind. 

As the-nameimplies, t,he,e Inhrieaiits are distmpnished by 
possfissine a lowei deyree of Ihiidity than the ordinary liipiid 
(trades, 

O)iliiions varv on the elliciency of tlu'se cohesion oils, for 
while somi' lars^e consumers of lubricants declare themselves 
so content with them as to piefer them to retined rjive or rape 
oil, others do not eive (he same favourable repoit, hut eom- 
jilain that the cohesion oils make the hoariiies and liihrieat- 
ing appliances very dirl,\, and that the oils deposit such a larpe 
amount of sediment as to ]irevent aru ellicieiit Inhrication. 

The author's opinion, from Ivs own ex))erieiiee in I lie inatiei. 
is that an oil exhibiting these last-named jiroperties must he 
classed iiBsliad. Some makers,•with the idea of improving' 
their products as much as possible, haveconlinned to isiciease 
the cohesive propiTties until somt' of the oils plaixsl on th" 

fSl) h 
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market have been almost loo viscous to pour out j>f the can, 
and would draw out into threads like partly set glue. 

(.'ohesion oils containing such an immoderate projiertion of 
constituents producing viscosity, will readily deposit these as 
a sediment on standing, the resulting thick mass being un¬ 
suitable for lubrication. 

(lertain oils of the class in question were and are being put 
on the market as having been ))rc|iai'ed by secret processes. 
The chemical examination of a number of those oils, however, 
shows that ceitain makers add colouring or scenting in¬ 
gredients (sometimes both) that are quite inert as regards 
lubricating properties, and are used for the sole purpose of 
masking the. properties of the other oomjionenls and pre¬ 
venting their detection. 

Nevertheless, despite these intentional misdirections, the 
skilled chemist is able to analyse these products; and the 
various eX|iermionts performed on cohesion oils of I'higlish, 
(ierman, and .American origin, clearly show that they are all 
madi- from about the same fundamental materials. 

Without exception, the basis of the cohesion oils is a more 
or less viscous fat, crude rape oil being most frequently used, 
train oil more rarely, whilst occasionally tallow, palm oil, 
neatsfoot oil, or other solid fat is added to reduce the fluidity. 

In addition to the fats, these oils all contain variable 
quantities o.'' resin oil, the amount ranging within wide limits ; 
and experiments have shown that from 8 to 20 per cent, of 
resin oil can be used. 

The substance employed for imparting the characteristic 
property of viscosity is ordinary American pine resin ; and the 
larger the amount added, the ligher the cohesion of the oil. 
The additions range from 8 to 15 per cent, of the weight of 
the fat; hut it is inadvisanle to exceed this Irtter limit, 
esjiecialiy if the lubricant is to he used at low teinjieratures. 

The iireparation of cohesion oils isgenerally a simple matter. 
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,Tlie rape f)il is gently ^VlU•me(l in a pan and mixed, when 
necessary, with the corresjxmding quantity of solid fats (palm 
oil, tallow, etc.). The resin oil is heated, almost to ebullition, 
in a second pan, precautions being taken to prevent ignition of 
the contents, and the resin, broken into small pieces, is added 
by degrees, one portion being allowed to dissolve comjdetoly 
betor(; another is added. Solution must be assisted by stirring, 
to prevent any resin sticking to the bottom of the pan and 
burning there. 

When the rosin is fully dissolved, which does not take long, 
the solution is ladled into the pan containing the oil. The 
latter is kept constjntly stirred ; and when all the resin 
solution is in, the tire is put out, and tlie mass is stirred until 
it begins to thicken. 

The following }iartiouliirs give the conqiosition of two 
cohesion -oils. No. I being the thickest, and therefore 
suitable for quick-running, heavily laden axles, whilst No. 2' 
is suitable for lighter ones. 

Other conditions being eipial. No 1 may he used in 
summer and No. 2 in winter. 


COHKSlON OILS 

1. 


2. 

Raw rapi* oil ... 

Hfj 

« 

!)(> 

Refined tallow 

5 

• 

i 

Resin oil 

1-2 


4 

American pine i-esin 

12 


,s 



CHATTJ^^K XV 
Hksin Oils 

Whkn a resin is heated above tlu^ melting point it b(i«;ins 
to decompose aiul Iiiioratos gases and vapours, the latter 
condensing, wlien cooled, intoli(juid and solid products. This 
decomposition by lieat is known as “ dry distillation," and is 
performed on a large scale in the case of pine rissin. The oily 
products tliereby oht.iined are known in comnu'rce as lesm 
oils, or “ rosin " oils 

These oils chielly eonsist of hydroearbons, witli which a 
certain percentage of aeid substaiutos is always associaU'd, 
winch acid subslances would coiiode the metal of machine 
parts and form thick or soa,p;. comjiounds, groat!) retarding 
tlie woi k of luhrication 

In order to olitain a resin oil free from these olijeclionable 
jiioperties, the distilla,! ion process must lie conducted in such a 
manner that the distillate is (Mitiiely Iree from acids. This 
is accomplis/ied by adding a cej-tain quantity of quickliiue to 
tlie resin in the still, this addition lixing the acids already 
present in the riisin or fornu'd during distillation, and 
allowing a resin oil to distil over perliM^tly fine from acids, 
and therefore capable of lieing used as a lubrie.ating oil with¬ 
out risk ’ , 

A compound of the acids and lime, a lime soaj), is formed 
in the still, and remains there as residue. This co' jpomid ,is- 
not capable of direct utilisation, andean only be made so by 
further treatment. On the otlicr hand, if tlu; 5-9 jiercent. of 
(SI) 
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<]ui<^klime^u3ually found sufficient l>e replaced by the same 
quantity of solid <!austic sodii, dissolved in its own weight of 
water, a useful product is obtained, namely, a resin soap, that 
can 1)3 either us(id direct as a soap or else added to cheap 
soups prepared from fats. 

By this means the loss sustained l)y the diminished yield 
of resin oil can be fully compensated. 

Both solid and liquid Inl)iicatits can Ik* pro))ar(‘d from rcsiii 
oil, and, by the addition of suitable adjuncts, the consistency 
cm be varied in any desired degree up to that of butter. 
This constitutes a gia^at advantage for tin* various purposes 
the resm od is inteiwiod to serve. 

’fhus, by the addition of suitable qua.ntities of alkaline 
<‘arths, resin oil can be modified into viscous to semi-solid 
masses. The alkaline earths proposed for this purpose are 
calcined magnesia and milk ol lime. 

For jvasoiis of cconoriix, tiowcvcr, tlie use of calcined 
magnesia lias lieeii aliamloneil, since Uie same resuUs can 
1 ) 1 ' olitained liy the clieapcr and more easily procurable lime. 

Since the introduction of laroe (jiianlitii's of excellent 
,\merican resin at low prices into the, European market, Ihis 
substance has h"en extensively used, and the dry distillation 
of tins resin is made to furnish a whole series of clieniical 
jirodncts, used partly for lifthtine, as solvent'i in varnish- 
making, as asphalt substitutes, and liiially as a*vory import¬ 
ant ingredient of many luliricants. The (|uantity of the 
products obtained by distilling a given weight of resin varies 
according to the time occupied in disUllatioii, and also ac¬ 
cording to tile nature of tlie resin itself. .\s a general iiile, 
iOOO parts by weight ol lesfn will fiirnisli— 

Light, resin oil and acid liquor . 

Heavy resm oil 
.\sphaltie residue 


88-100 
730?800 
110-.182 
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The volatile distillates, pai’tly consisting of unaltered oil of 
turpentine that was present in the resin, are used for lighting 
purposes, and as an excellent solvent for resin in varnish¬ 
making. The heavy oil is refined by repeated fractional 
distillation and treatment with soda lye, the crude resin oil 
having a disagreeable smell, a yellow to brownish colour, and 
a blue or green lluorescence. In refining the light i-esin oil, 
the products coinjtrise piiiohn and a violet oil that turns blue 
in the ail—the so-called train oil or- cod oil, which fonns a 
vei'y im)ioi’lant eomjroncnt of many lulii'ic.ants. 

THJi iniKI'tllATION OF JIF.SIN 071, 

Resin oil is so extensively used in the jii’odnction of 
liibi'ioants that it seems advisable for inanufacturei’s who 
are working on a large scale to prepare this ingri'dient 
themselves and sell the by-lii’oducls. Originally the stills 
used for distilling resin to oil wei’t' of the usual simple form, 
heated by dii-ect fire and connerrted with an ordinary condens¬ 
ing coil. Owing, however-, to the tact that I’esin is a very poor- 
conductor of heat, the melted resin at the bottom of the still 
easily got overheated, with the result that a lar-ge quantity 
of gas and pitch, but oirly a corrijrai-alively small amount of 
resin oil, was produced. 

To over-cbme this delect it is prefei-ii,blc to distil the resin 
with the assistance of superheated steanr exclusively, since 
this method gives the highest yield of resin oil and entirely 
obviates the tii-e risk which is so imminent in the case of 
stills heated by dire.ct fire. 

When low-]iresatrre steam (*I.l-2 atmosjilieres) is passed 
through a coiled pipe mounted iir a fur nace and heated to 
redness, a steam tenrperatur-e of d.^O'-IOO" 0, is' easily Ob¬ 
tained, U'. trtuch higher thiru is needed for the distillation 
of resin. ^ When this steam is jiassed in a siritable mantrer 
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through t\o still, it will accomplish the dry distillation of 
the resin ; and the operation can be kept under perfect con¬ 
trol by increasing or diniiiiisbing tbe supply of steini, \ 
still for distilling I'esin by su])erlu!ated steam is shown in 
Fig. 1, means being provided for separating tbe distillation 
products according to their dilTerent boiling points. 

The high cylindrical still is set in brickwork, so that the 
hot gases from a tire nnderneatb (but out of ilirect contact 
with the still) can cironlate round the still walls. The lire 
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is used for he.iting the superheater pipes, the hot gases not 
being passed through the flues siirrmmding the still until 
they have tr,iT,ersed the superheating chaiiiher. The su}ier- 
heated steam traverses a coili'd pipe mounted iiijide the still 
and discharging near the hood of the latter. It is also ad¬ 
visable to have a eircular, )ierforatod steam coil in the 
•bottom of the still, so that superheated steam can he forced 
through the mass of melted resin as well. 

The distillation products iraverso a system of ciindeiising 
U-tubes, the bottom connections of which are litted with 
duaw-olT Cubes for the condensed distillates. The least vot&- 
tile products condense in the tubes nearest the strjl, whilst 
the lighter distillates are condensed in the water-cooled 
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tul)Os farther away, and llie li<;htest of all in the/,A(>iuU*nsin" 
coil, )(!avin <4 tlie j^asoous products alone to escape from the 
latter. These gases being comhu'tible, are utilised by Imni- 
iiig tliem under the hoilcjr. 

In (mhu- to reduce the waste of niatepal to a inininuiin in 
the dry distillation of resin, it is advisable to raise, the tern- 
peratuj c of the inolkm rosin only gradually, and not until the 
amount of distillate jiassmg over is found to have become, 
very small. 


(’0\LTAJ{ Olti 

The tar obtaini'd as a hy-proiluct in toe distillation of coal 
for gas-making yields, on distillation, a still larger series 
of products than resin , and several of tluise suiistances are 
used as ingredients of luliricants. This lar furnishes highlj * 
vobtile hydrocarbons, known as Ixm/.ol and used as solvents, 
together with a fairly large amount of light tar oils |so calk'd 
naphtha), solid hydrocarbons (naphthalene), carbolic acid, 
and a good deal of asphaltii^ residue ftai' a^^plialt). Of these, 
the light tar oils and the n.ijililhaleiu' are used for our 
purjiose. 



CHAl'THK XYI 

IjUUkk'AN'ts of I'’\t and Hfsfn Oil 

IiFsiN oil IS loisciblo \\ it.il yolul and liquid fats iii all propor- 
tion>., and lh(‘ products (‘xhihit piopfu'tii's coirospondinj:^ to 
thosr of tho cuinpoiu'nts of tho mixtiin; 

f 

liJOSiN OIL VNI) TUAIN OIL LrMltI(‘\NI’ 

UoHin oil . . 10(1 

Jiclined tram oil .... oO 

Since this mixture diqiosiLs a sediiiHUit after staodin.i' for 
some lime, ii is impurtaiit (hat it should not he us<‘d as soon 
as made, hut should lx* stored in vat.s oi casks lor a while. 

soLMt oir, u nuicwT 

Solai oil . . . ;i0 

Kelined rape oil . . till 

This hihricatin,'.( oil is [larticularly suitaiile firt- brass and 
liroMze machine p.iils, as il iloi‘s not corrode these metals 
to mor<* than an mappreciahle (‘xUmt 

rnicK OIL i.nmu'VNTs 

Xo.*J No. 2. 

Foi W'niler i’sr. i\n- Summer Fse. 

TalloV . do 00 

Uesin oil . . 10 S 

Uape oil or olive oil Go 40 

(S<d) 
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I'ATENT KESIN oil, AXl.E (JKEASE'C 

This luhriciiiil, whieii is of a special character, both in its 
composition and method of preparation, consists of a com¬ 
bination of the acids formed during the dry distillation of 
resin, with lime and the' volatile oils (resin oil) also formed 
dnrino that process. 

To obtain a resin nil suitable for this pur|)OSe, all the 
liquid distillates passing over between 170’ and ISO' C. are 
collected separately, only the heavier fiactions being regarded 
as resin oil, whilst the above-named lighter fractions aie 
utilised direct as oil of turpentine. 

'I'ho distillation of the resin is preferably conducted in 
an iron still resembling the retorts used in gasworks. For 
working on a small scale, the ordinary iron or copper stills, 
may be used. 

The iirimai V ingrediiml for making axle, grease of these tar 
oils is slaked lime. This is pre]iared by pouring rvater over 
quicklime until it ceases to take, up any more. The lime 
soon begins to grow hot, cracks, swells u|i, and finally 
crumbles away into a delicate powder, namely, calcium 
hydrate, or slaked lime. 

This jiioduct is stirred iiji with just sutiicient water to 
form a fairly thick milky liquid, which i,s then strained 
through a. very line wire gauze sieve, in order to remove 
small stones, grains of sand, and other solid liodies accident¬ 
ally present in the lime. 

The vat into which tlie milk of lime is strained must lift 
fitted witli a number of fap lioles at sliort vertical intervals. 
In proportion as the liquid ki the vat clarifies it is drawn 
off, until finally tliere is nothing left but a very fine, white 
pulp of milk of lime. ' • 

Into-this thenisin oil is poured in the form of a stream no 
thicker than a qnill, the lime, being kept stirred all the, while. 
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The mass ^oii thickens owinK to the separation of water, 
whereupon the supply of rosin oil is stopped, and the opera¬ 
tion completed hy stirring the mass until perfectly uniform. 

The proportion of lime required varies, hut 20-25 per cent, 
of tho weight of the resin oil is usually siiliicient. 

The colour of this grease is pale to dark yellow, according 
to that of the resin oil used ; it is partly transjiarent, and 
possesses several advantageous projierties. When the grease 
is made on a large scale, the resin distilh'd on the premises, 
and the stirring clVected by some cluiap form of |)ower, the 
price of the product works out so low tha.t it is able to com¬ 
pete with any other fprm of grease 

The second advantage offered is that of general a))plicahil- 
ity. The grease may he used e(|ually well in summer, and 
at fairly low winter temperatures, its consistency varying 
only slightly under changes of temper.ituri' Its firmness 
renders the use of any sjKicial grease-hohh'i' unnecessary; 
and for ordinary waggons it is sulticient to smear the axles 
well with th(! grease to keep them effectually luliricated for 
a considerahio time. 

I'AR.MT'IN on, UHIOISK 

Towards the^ close of the distillation of tar certain thick- 
oils, known as parallin oils, come over. These vroducts are 
admirably suiUal for the preparation of lubricants for heavily 
loaded axles. These parallin oils are easily mixed with fatty 
•oils, all that is necessary being to heat the fatty oil (gener¬ 
ally rape oil) and the iiaratlin oil sejiai-atcly, and then mix 
them hy continued stirring.* When these greases are to he 
used on machines that are exposed to changes of temiierature, 
it«nust ht» borne in mind that the consistency of the greade 
increases considerably at low teinjieratures, and therefore the 
proportion of parallin oil must he greatly reilnced for winter 
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use. The two followitif^ vecipts me for sumnie/and wintoi’ 
#(rease r('S))0(5tiv(‘ly. 

< 

(‘AKAFFIN Oin (JUFASKS 

Hummer (Ircarr. Wiiitur (Ircase. 

I’arafliu oii , . 10 (i 

|{(‘liiie(i ni|)i‘ oil 90 !M 

tt is sclf-(!vidcnt tliat tlu'so rcilpus can also l)t‘ modified to 
furnish oi-|.asi‘H siiitaldefor medium temperatures, i.c. s|)ring 
and autumn use. all that is necessary lieiug to alt..'r the 
propoi’tion of rajie oil aecoi-dingly. 

These jiaraflin oil greases, which ha\e hitherto lieeii in- 
sulliciently ap])reciated, form e.vceileut luhricaiits for both 
axles and macliinery, and can he pioduced cheaply wheriwer' 
pantllin oil is easily obtainahle. In addition to perfect 
lubrication, they have the advantage of not corroding the 
machine parts 


r.tiiAt'i IN' AND I’KTiioi.nt'M .ini;i,Y niimsn 

Pure wliito parallin and petroleum |elly can he mixed in 
aii\ proportion h> melting tliem togetiier, ami furnish greases 
ranging ill consistency from that of soft butter to thick salve, 
by varying tlie (|uantities. lleiiig perfectly free from acid, 
they are iidmiralily suited for line macliinery and axles, 
whether ruiiiiiiig at high or low sjieed 



CIIAPTKK XVII 
Nkvi'sfoot On, 

Nka'I'sfoot oil oeciipii'.s the hif^liest raak iUTioii*' luhricutiiig 
oils, and is the liest for luhrieatiiig tine iiiauhinery, os|ieeiall\ 
tine machine tools, sewing iiiaehimw, cyides, small ([iiick- 
l unning axles, etc. 

It would ljee.|iiallv useful for lubricating larger machines, 
^such as high speed turbines, d\iiamos, etc , hut that its high 
])rice is an objection. For niakeis ot tine lubricants, that aie 
sometimes vendible at a \ery bigli profit, the preparation of 
iieatsfool oil i-. strongly recommended : for this oil can he 
obtained in a very high slate ol piirily tidieii treated in 
small ((iiantilies, and then forms an unsurpassed luhriciiiit 
for the linest iiiachiiioia. 

Xoatsfool oil owes its excellent properties to the e.inaiiii- 
stiiiiice that it will keep for \'ears iit coiitae! with the air with¬ 
out turniug raiicul or losing its fluidity. Thi^ latter propei ty 
It retains almost iinehanged, even at vcr\ low teii^peratures. 

The method of prodiiciiig neatsfoot oil is as follows : The 
fresh hoofs of oxen, calves, or pigs are boiled w ith water in a 
pan for a ipiarter of an liour, the temperature being then 
reduced so lar that the liipiid is no longei in (djullitiou. The 
fat collecting as an oily layer yn the surface of the hht W'ater 
is constantly slummed off with a flat ladle and traiisl'erred to 
a dgep, naripw vessel. The resiihie in the hoiling pan—the" 
hoofs deprived of their tat is sold to the glue maniifuciurer. 

.\fter standing I'm some time the neatsfoot oil collects on 

( 0:11 
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the surface of the vessel as a perfectly clear lay^ of golden 
yellow oil. It is then poured off into small white' glass 
bottles, which are lightly corked and exposed to the in¬ 
fluence of direct sunlight, which very soon bleaches the oil 
water whit(!. According to experiments performed by the 
author, the bleaching is accelerated by placing a sheet of 
violet glass in front of the bottles, the violet rays having 
the most powerful chemical action. 

A largo number of the lubricating oils sold under various 
names for oiling sowing machines, clocks, and other fine 
machinery, frequently in very small bottles at a hundred 
times their real value, are nothing more than nealsfoot oil, 
prepared, carefully rcthied, and bleached in the foregoing 
manner. 

It may be mentioned hero that neatsloot oil d<‘sired to give, 
the finest product sliould he exposeil to a low svmter tempera¬ 
ture, and, whilst still cold, strained through a line cloth in 
order to separate the liquid ])ortion from that which lias 
solidified. 



CHAl’TKR XVlir 
Bone 1*',U' 

In large towns where there is always a very consiilerahle 
quantity of /VcsA bones available, the |)raetice of working 
these uj) in the pre|)af’ation of lubricants is highly advisable, 
since tluiy furnish a product almost equal to neatsfoot oil, 
and at a very low price indeed. 'I'he recovery ol fat from 
the bone.s does not s])oil them for the purpost'sof the makers 
of glue or bone black. 

Fresh bone fat consists of several individual fats, two 
of which can be readily differentiated, namely, a fat that 
solidifies somewhat easily, and one that remains liquid even 
under the greatest cold. The latter is the constituent wc 
know as bone oil, and is the more important for the produc¬ 
tion of lubricants. 

The author has found the following to be the best method 
of jjreparing jiure bone. fat. The fresh hones art'-placed in a 
pan and covered with water, which is then raised to the boil 
very slowly, boiling being continued for seieral hours and 
the mass afterwards left to cool. At the end of live or six 
hours the hone fat will have collected on the surface, and can 
be skimmed oil, so long as it^remains fluid, into a Vad-lined 
wooden vat. 

Jhe orujje fat from perfectly J'resh bones is entirely free 
from any kind of smell : but only' small ijuantities^ of this 
'grade are obtamable, since, even in large towns, the bones 
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availabhi have often undei’i^one alteration to sucli an extent 
that the organic matter is })artly doeomposiid. It is thef-efore 
a(lvi8a))le to put th(i fat throuj^di a refining process, to des¬ 
ire*}’ l)oth the malodorous substance's and the' yellow-lirown 
colouring matt(*r inixiid with tlie fat. 

The best purifying agent is nitro-hydrochloric acid or aqua 
regia, prejiared 1)} shaking up i\. mixture of J pari by volume 
of wliite nitric acid and 4 parts of c,rud(! h^diochloric acid in 
a glass vessel -any othei material would he strongly corroded 
- -until llu' niixturi' has assumed a reddish yellow colour and 
gives off a iiencdrating smell of clilonne.' When thesi* two 
aends are hrouglil into contact, chloi ine is soon liberated ; 
and tills snhstiinee has a ]»owerf’ully destruiitive action on 
colouring iiiatlei’s and odoriferous substanci's 

No larg<‘r quantity of jupia. regia sltould hi' prefiared at u , 
time than can be used within the noxl, fi'w da}s, since the 
.•activity of the reagent is diininisheil h\ longer storage. 

To bleach Ihe ci ude l»)ne fat with this rea,gent it is iK'ati’il 
with 1-M per (tent, ol llu' latter in a, li'ad-hni'd wooden v.it, the 
two being w’ell mixed by ]>ro]onged sliriing. Thi'<jiia,ntit v ot 
aqua regia required depends on ihe colour and smell of ilii' 
fat; llu'darker and more e^il smelling the la.tliu’, tlie nioii' 
of tlie acid mixture necessary The fat and acid are left in 
contaci for several hoins, t<* make the cheniical reaction as 
coinplcti' ay possible 

W'hen bleaching is coinpleti'd, warm w'atei is run in and 
the ac-id is carefully drawn off through a tajihok' at the 
bottom of the vat, without allowing any of the fat to escape 
along with it The fat is again mixed with warm water, 
wliich is stiried up and dr.iwn eff. and this washing must he 

‘ThiH f^las-? vf;s<i('l hImhiM lie nistop)ici‘<.'<l lUid ]iliieo<l ii* a iliivk pluce 
where tlicro is n eun'cnl (*t an, c.r/. in a hox out ol doors. It must he 
left mistoppered in order that tin- ehlorine lihe' ited may (■‘-ciijie 
uuclteeked. 
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rej)eated illptil the last trace of acid has lieen removed. It 
shouM here he mentioned that, at first, the lead plates lin¬ 
ing the vat,are strongly attacked hy the acid, and heconie 
coated with a white film, which, however, must not he re¬ 
moved, It consists of lead chloi'kle, and, once formed, pro¬ 
tects the underlying kaid, like a vainish, from any further 
action of the acid. 

Properly bleached fat from fresh hones is nearlv colom less 
and inodorous, free from acid, melts i-eiidily, and forms a 
lubricant closely resembling pure bone oil in quality. 

Usually, however, the bones available lor making bone fat 
are stale, the organie matter being already in an advanced 
stage of jnitrefaction, and the fat also more or less decom¬ 
posed To use sneli bones sueeessltdly tor Ibe piepaiation 
of hibiicating Oils, the method desetibed above must be 
somewhat modilied 

The bones are boiloil, as already desciibed, wttb water, 
and funnsh a slinking, brown, smeary fat, pailly eoiisistiiig 
of frei’ oleic acid. This fat is ladli'd into \\Oodeii vats, where 
it IS left to stand foi several days \s il slowdy cools, a 
granular, greyish while fat separates out, leaving aai evil- 
snielling blown oil lio.iting on the surface. The solid jiorticn 
is used loi making comiiioii soaps, whilst the liquid portion 
serves lor tlie pj'eparafion of luliricaiits. 

Tins liquid pul lion is treated with iiitru-hydroe.hloi le acid 
as already desenhed, and is tlierehy bleached and |)iirilied. 
The, older the hoiie,s, the greater the .imoiint of acid neeessary 
to remove the smell and coloui of the oil The exact qii.uitity 
can only he determined hy direct experiment in each case ; 
hut ill luiv event great eaie i»iist he exercised in using huger 
quantities, and after the lirst 1 per cent, of acid is in, any 
fuijlier addition sliould not excei*!] j Jiei cent at a time. 

The hleachi'd and deodorised hone fat still containj a lai ge 
^proportion of free oleic acid forincd by the decomposition of 
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the fat dining the storage of the bones ; and this admixture 
must be removed liefore tlie fat can be used as a lubricant. 

This is l)est effected by treating it with about .10 per cent, 
of caustic lime, slaked just before use, the resulting milk of 
lime being stirred U]) with the fat and left to settle. In this 
manner the oleic acid is entirely removed hy the lime. 

Aecoi'ding to special experiments jierformed by the author, 
the oleic can also be eliminatod by means of litharge, especi¬ 
ally when the fat has been previously warmed The result¬ 
ing load oleate remains mixed with the fat, and converts the 
latter into a mass wdth the consistency of strong salve, highly 
suitable for axle grease. 

I'ei-y good lubricants can be ])repared b.v mixing hone fat 
with rape oil, and as the bones can be utilised for making glue 
and bone black, these luhricanls are very cheap to (noduce. 

IIOXK I'WT oKKisns 

1 , 

h'nr Siimiiter f'.si 
Bone fat . , (>0 

Haw rape oil , 40 

TKM.N OIL (lliU.lSKS 

The cheap and aliimdanl tram oil obtained from the blub¬ 
ber of various kinds of whale, doljihin and seal is estimated 
below its true merits as a luhricant ; but in America, where 
its valui' is recognised, it is largely used for this purpose, 
man.\- railways employing it for locomotives and axles, to 
the excluiion of all other greaS|.^'S 

To convert the dark-coloured and generally malodorous 
crude train oil into a good hibrieant, it should he exposed to 
a low temperature, which, as already mentioned, causes it 
to deposit a considerable quantity of solid lat, after which 


Fur ll'iiittir Cue. 
40 
00 
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it is treaty witii litharf^o to eliminate the free oleic acid 
preseat. 

For this jtnrposc the lithari'e is ['round very fine, and is 
put through a mill along with a small quantity of the train 
oil, just as in making paint, so as to produce a thick, viscous 
mass. This is then thinned down with a further quantity of 
train oil, and incorporated with the hulk hy efiicient stirring. 

The liquid is next left to stand for a short time, whereujion 
the excess of litharge settles down as fine sludge, whilst the 
newly formed compound of lead and oleic acid remains in the, 
liquid, and increases its i-iscosity 



CUArXKlt XIX 

LuIIKK'AM'IS 1"'0I< Sl’KCUL PuKI'OSKK 
HKEASKK l-'Oll gUK'K-ItaNN'INIi AXLES 


1. Soaj) ... ... 1 

Kaiie oil . .1 

Water . . .... 5 

Powdered talc . . 2 

2. HrowM oxokerile JO 

I’ctroleiim .... 4 


1m the case of No. I tlu' iii“redieiils are luixeil ht hodiiiL’ 
and slirritif' tlien) tOHelliei', whilst for No i, iMelliii” toeetlier 
is sutiicieiit 


I'lS'lON-KOI) i.KKtsn 

I’araHin ....... I 

Powdered tale .... 4 

are stirred toeetlier whilst hot, wicks are then dipjied iM the 
mixture, and are afterwards jjressed into position in tlie 
piston-rod gland. This lubricant will grease a piston rod 
for 8-14-'days with one ajiphcation.' 

COO-WIIEKI, (IKEASE 

Any convenient huttery lubricant is melted and stirred up 
with 5 per cent, bv weight of linely ground and levigated' 
( 1 ( 111 ) 
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powdgrod ^ass. In a short time this lubricant polishes the 
cog-wheel teeth perfectly smooth and even. 

DuiviNO-n?:r,T ghuase 

Linseed oil ..... . 4n 

Litharge ...... 20 

Water . . .... 20 

Those three substances ate hoile<l toge.ther until the mass 
has assumed the consistency of plaster, and is thinned to 
about the same degree of fluidity as varnish, by adding oil of 
turpentine in the warm. 

UEI.TINII llltKASE 

Linseed oil ...... 9 

Litharge ... 4 

boiled together, along with water, until a sample sets to the 
consistency of plaster, the mixture being then thinned down 
with oil of turpentine while still warm. 

CAOUTCHOUC GKEASE I'Oli OUlVINU MELTS 

I. Five hundred jiarts by weight of caoutchouc are dis¬ 
solved in an equal weight of oil of turpentine at 122' F., and 
mixed with dOO parts of colophony and 50<' of yellow wax. 

If. One and a half jiarts of lish oil are meltcsl with 500 
parts of tallow, and the mixture is stirred with ftie solution 
No. 1 until the mass sets The grease is laid on the belts 
^•ith a hrush, in the vicinity of a hot stove 


MELGIAN’ Ctltr (JIIKASE 


Lime, slaked to powder* 

100 

Tar oil. . , . 

;ioo 

Paraffin oil . 

800 

Begin oil •“ . . . 

«)0 

Strong lye ..... 

12 
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ib'i 

The dry-slaked lime and the lye are pfaoed in a pan, in 
which they are stirred with tlio rosin oil until the whole 
mass is white. This beine gently warmed, the tar oil is 
stirred in, followed by the jjaraffin oil, 800 parts of powdered 
soapstone being finally added. The finished composition is 
stirred until homogeneous. 

Under the same name as the above, a number of different 
preparations have been placed on the market. Their chief 
constituents, however, are those just given, and the colour 
(red, brown, blue, or black) is about the, only point of differ¬ 
ence. The red colour is imparted by colcothar (caput mor- 
tuum), brown by lami) black, blue by ult.-amarine or Prussian 
blue, and black by a larger proportion of lamp black. In 
some recipes powde.red soajjstone is rttplaced by ground 
heavy sjtar, which, bowev<H', is objectionable, being a very ' 
hard, crystalline substance, and tlnwel’ore capable, of abrading 
and tvearing out the machine parts it is used to lubricate. 

KNGl.lSH I'Vri-.NI' .VXI.P, (IIIE.tSK 

This term is applitwl to a whole series of compositions, 
consisting mainly of a kind of lime soap with vaiiable pro¬ 
portions of added resin oil and coallar oil, the product being 
coloured yellow, brown, blu(\ etc 

The limb soap, or “ basis,” is usually prepared by stirring 
and heating train oil with slaked linm until the tw'o have 
united to a thick liquid. The general proportion of the 
ingredients is 7 jiarts of,i oil to o of lime,; but the exact 
amount pf the latter varies according to the nature of the 
train oil. The, correct ainoniit'is reached when the product 
jn the pan has a syrupy oonstitncncy after being boiled for 
about an hour. 

Thekb patent greases are usually prepa-od on a large, 
scale, and the ingredients are mixed in large vats fitted with 
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stinws workixl liy stfain. Ktirriii^; must be contimied until a 
sample tal^i from tin* mixture si;ts to a homogeneous mass. 

WHITU l-VTKNT (illKASK 


Rasis . 



Kill 

Resin oil 



l(t() 


\UA'K PAT 

'j:nt (JUK\SK 


Basis . 



100 

Resm oil 



12.5 

(loaltar oil 



. 1-5-25 


aooordin^ to the consiste.uey desired. The ^'rease is coloured 
blue with ultramarine or Prussian blue. The blown and 
Idack greases are made in the sanie svay, the only dilTerence 
between any ol the series heme the ijiianl ity ol resin oil and 
the kind of eoloiii'iiij:; matter used. 

SOAR AND MlNEliAI. Oil, 1,1,'I;IIU'\N I'S 

A sjiecial group of Inhricants is formed by those, com¬ 
pounded of soap and niineral oils. When petroleum is 
heated with pei cent, of soap to the boiling point of 
water for a short tunc, with continued stirring, the whole 
sets to a hutte»v mass. .\ similar result is obtained by boiling 
resin-and-linie soap with resin oil in a coiTespKUKlnig manner. 

The resin-and-lnnc soap is prepared by treating quicklime 
with sufficient water to slake it to- junvder, which is then 
’ thinned down with water to a lyilky liijuid and heated to 
boiling. Resin, to the extent of about 11, times the weight 
of the lime, is stirred into flie hoiling liquid, aud the whole 
is loft to cool, whereupon the supernatant liipiid is poured oti’ 
atid the adSip dried. ’ 

To make luhrioaiit, resin oil or heavy tar oil .is heated 
and mixed with about 2 .h per cent, of the. dry lime soap. 
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th(* whole ixsing boiled and Kaiiipled, the sample cooled 
quickly and examined. If too little of the lime soap has 
been taken, the sample will be too soft and morb soap must 
be added; but if the sample (nove too hard, then the 
proper consistency is obtained by adding resin oil or mineral 
oil. Since tbe various resin oils and mineral oils behave 
ditterently in this respect, no exact recipes can be given, and 
tbo amount of lime soap required for a given (|nantity of 
resin oil must be determined by tri.al in eacb case. 

conn's r.M’KNT nnimicATiNo on, 

This preparation consists of resin oil‘that has been boiled 
along with a quantity of slaked lime msuH'icient to produce 
sapondication. Hence tbe compo.sition is realiv a resin oil 
and lime soap mixed with an excess of lesiii oil. Being per¬ 
fectly free from acid, it can he recommended as a lubricant. 

AMKIilC\N MACniNK OIl.S AND SOLID (IliKASKS 

A number of these jirodiiets have been found, on careful 
examination, to possess tbo following coiiqiosition - 


f. Oleic acid . 

!)() 

I’etrolenm 

10 

11. Oh'ic acid 

■ . 100 

(ily.ierine 

50 

III. Oleic acid . 

100 

(lUaiaciini oil 

20 

IV. Glycerine . 

100 

fetroleum. . ■. 

10 

V. Glycerine .... 

100 

Olive oil . . ' . 

. ‘ 50 

VI. Mam bier fat 

100 

Goal tar . 

30 




l.riiitit'ANTs si'KciAi, rriiTosics. 




TUItllTNU OILS 



I. 

ii. 

III 

IV. 

Yellow resin oil , 

200 

200 

40 

40 

Blue, resill oil 

Olive, oil . 

1 

3;i 

10 


Rape oil 

Olein 


ITS 

00 


(Jottonseed oil 




,'10 

I'araftin oil 




110 


Those nils arc suitahlc for all i]ih(!k-runimig shafts or 
axles tinder liitlif. loads 

llOl'E (lllEASK FOIt \MUF, nOl'KWAYS 

Tar. 100 

Brewer's pitch . 100 

('olophniiy ... 25 

Traill oil ...... 10-25 

aie melted toeelher and stirred until the mass is cold. 

seHiH'K.tirr’s I’.tTENT iini/i'iNi; (iuk.ase 

This fat, which is intended to prevent leather belts slipping; 
on the pulleys, consists of castor oil coetamiiif' an addition of 
11)1 to 10 )ier camf of tallow accordine to tlie temperature, 

iiuhoiisi.kr's pvi-unt gk.ii'Hith nenutcA'i i\ii i-owiiku 

Finely powdereil eraphite is mixed to a paste with ece 
alhumin, then heated to aliout*160' F. (to coagulate the 
alhumin), reduced to powder^and used. This prepnj’ation is iu 
nowise superior to gnaphite and tallow mt.xturek. hut comes 
out much higher in price. 
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MiNF.KiL. LuiDilCATINO OlFS 

Tiik nauic “mineral luliricatinn oil” is appliL'il to products 
of hif;;hly divernimt origin ; and they are obtained in very 
large (jiiantitios in the relining of crude ))etroleum and the dis¬ 
tillation of coal tar. Since these oils are unsuitahle for light- 
ing purposes, owing to their dim, smoky flame when burned 
in lamps, hnt become mote and more consistent as their den¬ 
sity increases, they nnu’, in view of this latter properly, he 
regarded as true universal luhric.ints, since they can he 
])reparod in all degrees of consistency from very thin to 
extremely viscous oil. They possess, namely, the property 
of absorbing considerable ipiantities of parattin, and of 
becoming thicker in proportion to the amount taken up. 

■Attention is specially directed to these oils because they are 
easily prepared, and can he produced in large quantities in 
))etroleum refineries and tar distilleries. Those interested in 
lubricants will recall the great flourish with w.hioh they were 
first placed {in the market (from .America) : and, indeed, their 
good qualities entitle them to recommendation. 

Owing to their freedom from acids and on account of their 
cheapness, tne mineral oils are admirably adapted for the’ 
preparation of lubricants. In making a choice, selection 
should fa\l on the heaviest oils,*' which on account of then- 
high density are of little or no use for burning, 

■ In America the method hdopted is to subject the crude 
petroleum to fractional distillation, and as soon.fs the distillate 
has reached a certain density, the fractions subsequently pass- 
( 1 ( 10 ) 



MINKUAr, I.TBKK'ATINCi OILS. 


Ift7 

ing over are collected and sold as lubricating oil. Properly 
prepared lubricating oils of tins kind are almost entirely 
inodorous free from colour. 'I’hey may be used either 
alone—as fine machine oil -or niixe,d with resin and paraffin. 

VULC.VN oil. 

is one of the mineral lubricating oils, and is obtained in the dis¬ 
tillation of Virginia i)e,trole,uni. It has the sp. gr. 0 87()-0'.Hi)0 
and is jmrified by treatment with sulphuric acid. 

oi.ouf. on,, ktc. 

The mineral Inhricating oils largely iinporled from America 
under the names (llobe oil, Eagle oil, PhumiK oil, etc., have 
properties closely resemhling those of Vulcan oil, and, like 
that oil, are obtained by the fractional distillation of crude 
petroleum. 

THICK MINKIlII, I.rnUIOA'I’INO OII.S (o 11 HASKs) 

These oils are prepared hy hoiling together milk of lime, 
some vegetahle. oil and a mineral oil,until a homogeneous salve¬ 
like mass is obtained. A lime soaji is formed, which dissolves 
in the oils; and the largin' the quantity of this soap the 
higher the melting point ol the grease. On account of this 
high melting point and tin; viscosity of the mass when melted, 
these greases hre specially suitable foi high-prysanrc steam 
engines. ;\U the prep.iiations known as PatiK5k*'s. Ueisert’s, 
Tovole's greases, etc , liclong to this class 

JSKCIJ'HS KOII MlNl-jU.U. OKK.ISIIS 

1 . 11 . 

.Mineral oil 100, 100 

Ijinsced oil . . ■ 'iO 00 

Ozokffi'itu oil . ’. . tlO 20 

I lime mm. ... 9 • 5 

Magnesia . . . . 1 
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Mineral oil ... . 

III. 

100 

IV. 

lOO 

Linseed oil ... . 



Ozokerite oil ... 

30 


Rape oil . 


40 

(loconut oil .... 


10 

Lime ... 

10 

10 

Mineral oil ... . 

V. 

100 

VI. 

100 

Resin oil , 

100 


Rape oil . 

00 

30 

Linseed oil ... 

70 


Ozokerite oil . 


20 

Lime .... 

20 

10 

“ V\SKL[NE ” 

Under this proprietary trade name or i 

s “ Paravaseliiie. 


are placed on the market ' iii tlie first place from America) 
lubricants that admirably fulfil tbe,ir purpose, since, beirifr 
free from acids, tliey do not corrode the metallic parts of the 
machinery. They consist exclusively of the by-products 
obtained in the distillation of Pennsylvania crude petroleum. 
In this process there remain as residuum in the stills, semi- 
solid masses coiisistiu;' of various crystallipe and liquid 
hydrocarbon^ of very high boiling pomf, and capable of 
direct utilisation as lubricants. 

“ I'.titAV.asnlJNn ” 

Lubricants of greater llftidity can be easily obtained by 
mixing “ S^aseline " with petrolqnm ; and conversely, thicker 
lubricants ciin be prepared by the addition of crude paraflin 
or ozokerite, “ Para vaseline, ” for instance, is compounded of 
“Vaseline” and paraflin. Generally these lubricants are 
colonred*liy means of cheap colouring matter^: colcothar for 
red, limber for brown, and so on. 
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SOAP AND PKTItOLEUM .IKET.Y OKKASES 

Crudo^troloum jelly mixed with ordinary or resin soap 
furnishes a very ^ood railway grease, green to brown in 
colour. Six to 8 jiarta of crude pcitroleum jelly are melted 
along with 1 part of tallow and 1 of colophony, I ■! parts of 
soda lye (20' Be.) being poured in as a thin stream, and the 
whole stirred continuously unld the mass begins to got viscous, 
whereupon it is poured into cans, drums, etc., for sending out. 

I.ANOI.IN IjUnitlCANT 

In scouring sbee]i wool, a product known as wool fat, wool 
yolk, or snint, is obtained, and this in turn tnriiishes lanolin 
or wool oil. Lanolin, when i{Uite pure, is a soft mass of fatty 
character, hut is not a fat, and therefore never turns rancid, 
so that it forms an excellent luhiicanl It is particularly 
ada)ited foraxle grease, only the crude lanolin, of course, being 
used tor this purpose. 'l'lii‘ method ol pieparatioii ado))ted 
consists ill beating some vegetable oil with milk of lime and 
crude petroleniii jelly, until a liomogeneou.s mass is olitaiiied, 
melted lanolin being tlien added in a thin stream and stirred 
with the rest until the product has altamed the consistency of 
solt salve. Tin mass m.iy be still'ened to any desired exti'nt 
by the addition ol ground soapstone, cln v, oi iiifiisorial earth. 

I.ANOI.IN AXI,].' (IKKASKs 


Rape oil 

1 

10 

11. 

Linseed oil 


10 

Quicklime 

0 

•d 

Water , 

20 

20 

(liaide petroleum jelly 

. .'iOO 

tiOO 

Crude lanolin * 

40 

40 


with clay, siWpstone. or infusorial cailli in the proportion of 
10-2n per cent, of the whole mass. 
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Ol.OCKMAKHIiS’ AND SkwINU MAfHfNK Un,S 

LunrilCANTs for clocks ami delicately constructed luachinery 
in gonoriil are usually pre))are(l from very carefully refined 
rape oil, oi- ))referal)ly line olive oil. I'o remove the linal 
traces of acid from the oil, it is shaken up with 1 per cent, 
by weight of caustic soda, this being re))eated soveial times 
daily for two or three days A large volume of water is 
then added, and thi^ supernatant oil, which is now quite free 
from acid, is poured oil'. 

It, however, stdl contains colouring matters and certain 
other constituents inimical to lubrication : and to remove 
those the oil is shaken up with strong alcohol, which dis¬ 
solves them out. 

For this purpose, 10 parts by volume of the oil are placed in 
a clear glass bottle holding about one thiid as much again, 
along with 'Fparts of 90 per cent, alcohol. The bottle is next 
well corked, and shaken up so as to thoroughly mix the oil 
and spirit. The bottle is set out in the sun, and shaking is 
repeated several times a day. At the end of about three, 
weeks—though in bright summer weather, ten to fourteen 
days oftefc sullice—the oil wilh he water-white, the super¬ 
natant layer of spirit having assumed a strong yellow tinge 
through the colouring matteir absorbed from the Q,il. * 

The purified oil is syphoned off and filled at once into 
small, tightly corked glass hottlos, which should be kept in 
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a o’ol darls place. The spirit can be recovered, by careful 
distilIfltion. in a perfectly colourless condition and used over 
again. 

.‘\ccording to the author’s cxpornueiits, the liest oil for 
clocks is finest olive oil or fr(‘.shly pressed oil of sweet 
almonds, Ideached with spirit as aliove, and used either 
alone or mixed tof;etlier in equal parts. 

FATTY OH. FOK CI.OCKK 

For oiling clocks the cost of the oil is a relatively un¬ 
important consideration, experience showing that clock- 
makers and all other makers of the more delicate kinds of 
machinery will readHy pay very high prices for a lubricat¬ 
ing oil that will meet their ri'ipnreiiienis. Lubricants tor 
this purpose must, first of all, have no chemical action on 
iiietals, and must not thicken or “ gniii ” in course of time. 

.As the result of many experimi'nls, the antlioi is con¬ 
vinced that there are only two substances really suitable tor 
the purpose in question, nameh, olive oil and pure bone oil. 

OI.IVE oil. FOR cr.OCKMAKKlls’ USE 

To priqiare this lubricant an olive oil must be taken that 
has been refined by the snl)ilniric acid method already de¬ 
scribed, and afterwards shaken up with about 2 per cent, of 
weak lye. to ensure the complete, elimination of the final traces 
of tree acid. The oil and lye are left in contact for i*iveral days 
after a thorough shaking, the oil floating on the surface being 
then drawn off and bleached wnth spirit as de.scribed above. 
* Like all other fine lubricating (ills, the olive oil so treated 
must bo filled into small bottles, wdiich are tben tightjy corked 
and stored with care. 

HONE orr. for ci.o«kmakers’ use 

Bone oil is the liest of all lubricants for clocks aijd other 
‘delicate machinery. It is especially useful for turret clocks. 
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owint; to its valoiihle i)ro|)«rty of vcMoaiiiiiig perfectly fluid, 
even at very low temperatures, whilst all other oils tset, or 
at least thicken considerably, at a very few dsv,rees below 
the freezinf,’ point of water. 

'I'o refine hone oil for the jmrpose in question, the oil 
after a preliminary relinine pi'ocess, is exposed to a low 
temperature, ajiproachine the freeniiif; point of water, and 
not hiefier than So'.') h’. 

At the end of sevei’al hours, under these conditions,thi’ hone 
oil will have de|iosited a solid mass of fat at the hottoni of the 
vessel, and the supi.rnatant Iniuid portion may then he poured 
off. This method of reliniiif' hone oil is easily (leiformed in 
winter; hut in summer the operation has to be somewhat 
modilied. With this ohji'ct, thi' oil is placed in a vessel, 
which is then immersed in cold spring water conlainine 
hiiiqis of ice. fresh portions of the latter heinL; added iii 
order to keeji the temperature near the freeznif' point for 
sevend hours. The \essel eoutainiiie the od may Ihim be 
taken out and the od poured away from tfie solid fat. 

y\ slill liner product, coiistitntine the best of all luhrteatint; 
oils, IS obtained by treating hone oil in the following manner: 
'I’he. oil to he lelijied is placed in a llask laree enough to hold 
three times the (|uanlil\. Water-while benzol is poured on 
to the od 111 small quantities at a lime, aqd after closiiie 
tlie flask tjie contents are shaken tip until the beiizid has 
entirely disappeaied. By repealin'; this operation several 
times a complete solution of file hit in lieiizol will he ob¬ 
tained, this hein;; sliown by the fact that the contents of 
the. llask will no lonecr separ.ite into two layers when left 
to stand.* 

The flask is next exposed to a low temperature, as described 
iti)OVe,for several hoiirs.and tvill dejiosit a solid fat,*he quantity 
of whicli is lar;;er in proportion as the cooliii,;H,eniporature is 
lovvei. The llask is then shaken up and the cmitents poured 
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into a second flask, through a funnel containing a |)lug of 
cottonwool which retains the solid matter and allows the 
liquid portimi to pass into the second flask. The resulting 
clear solution of hoiu; oil in benzol is aftin-wards placed in a 
small retort, connected with a |)ro|)erly cooled reeei\(!i and 
heated hy means of a leaden water bath. The hetizol distils 
over, leaving the refmed hone oil in the irWoi t, whilst the 
benzol collectt'd m tin! receivei' can be used ovi'i' again. 

A suitable distilling ajiparalus foi' this jnirposi' is shown in 
Fig. 2. Cold watei- is lun from the vessel I), through the 



Fie,. •>. 


tube /i, into the outci tube C of the condenser, thus cooling 
the, inner lube i,aiKl condensing the. benzol passinnover ti om 
the still A, so that it drops into the receiv'U' a, whilst the. ei iil- 
ing water escapes Ihrongh ;/ at the iipjier luid of the eoiidenser 
Fl'csh quantities of the benzol solutjoii of hone oil can he in¬ 
troduced into the still through the funnel I. The latter 
is then transferred to another Ifiisk, wliich is placed,in a warm 
room, whereupon the solid fat on the cottonwool filter melts 
anil*runs doWn into the flask. This portion fiiinishes an’ 
excellent lubriarUng oil for fne machines, such as aewing 
machines, that are not exposed to any low timqieratures 
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KINK MACHINK Oir. 

Ttin parts ot rape oil ai-e warmed aloiif; wi^- 6 jiarts of 
90 per (lent, spirit until the latter hoffius to boil, the whole 
beine ke|)t stirred. When ebullition of the spirit sets in, 
the heatiue is discontinued and the liquid is poured into a 
large flask of clear glass, in which it is exposed to sunlight 
until thoroughly bleacluol. 

MINRUAL Oir, Foil C'UOCKMAhKlls’ USK 

The mineral oil lor clockmakers' use is a s))eeial!y refined 
lieaA’v tar oil. One hundred jiarts of ordinary heavy tar oil are 
treated with '2 jiarts of bleaching powder, well stirred in, and 
followed by I! parts of crude hydrochloric acid. The mixture 
must then he vigorously stirred, and set aside for six hours. 
At the end of this time the oil is poured ott' from the watery 
liquid, and repeatedly shaken uji with 5 parts ot caustic soda 
lye each time. Finally, the reliuod oil is filtered through 
grey blotting paper. 

(.'AOiri’CIIOUC I.UIlllK'ANT KOK SRWINU MACHlNKS 


Olive oil i)i) 

Almond oil . 60 

Rape oil . . .hO 

Oaoutchouc . . . . 2 

Carbon disulphide . .. -I 


The caoutchouc is cut into very small pieces and placed in 
a tightly closed bottle to swell up in the carbon disulphide. 
When this is done it is quickly transferred into a flask 
hontaiiiing the oils, this flas'k being placed in a iteated wU'.er 
hath. .Whilst the water is being raised to litiihng point the 
mixture is kept stirred. The sw'elling of the caoutchouc takes 
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a wuck, the pieces, which sliould not till the bottle more than 
a qJlirtM full, henif' suffused with just sufficient carbon disul¬ 
phide to »ver them. 

Care must he taken in heating the mixture of oils and 
swollen caoutchouc, to avoid inhaling the, injiiiioiis vapours 
of carbon disulphide that are given off'; and no open light or 
flame must he allowed in the rooni in which the operation is 
performed, these vapours being highly iiillaminahle, and even 
explosive when ignited in admixture with air. 

MINI'UlAri OIL foil SK.WINO M.VOHINKS 

Petroleum . ’ . . . . 100 

Water.10 

Bleaching powdci ..... 1 

The hlcaehing powdei is dissolved in the water, the solu¬ 
tion hoing tiltered and well shaken U]i with the petroleum. 
At the end of two hours the oil will have separated from the 
bleaching powder solution, and is then .shaken u|) with an 
aqueous solution ol caustic potash, from which it is after¬ 
wards separated hy distillation. 

Kl'WVlNIl MtnlllNK AND eMIl'K U \hKlis' OIL 

A mixture of ■ 

Olive oil . . 3 

Almond oil . . . .2 

Kape oil ... , . 1 

IS treated with alcohol as already dese.rihud. This mixed 
lubricant is fairly fluid, and is therefore adimrahly suited 
for oiling very fine machine piu'ts. 



CUAl’TKK XXII 

The Ai't'LiCA’iTON oe IjUbkicants to Maohineby 

In practiico, Uio question is not merely to employ the best 
lul)ricaiits, hut also to use them iti th<‘, most economical 
manner possible. The eousumptiou ol a small jieroPntage 
more or less of oil is by no means a matter of indifference 
to a manufacturer with a laree number of machines in con¬ 
stant work, since the increased amount resulting from de¬ 
fective application totals up to a considerable cKtra outlay 
per annum in a lai-ge establishment. 

To obviate this, the lirst point is to select the most suitable 
lubricant for the machinery in question, and then apply it 
by the aid of appropriate lubncators. 

These appliances are now made m various types, accord¬ 
ing to the kind of luhricaiil used and the constniotioii of the 
inachinery. Thus, for instance, no special ap|ilianoe is needed 
for oulinary oarts, the wheels being merely taken off and re¬ 
placed alter the grease has been smeared on the axles; where¬ 
as vehicles of superior l>pe, such as carriages, aie Htted with 
oil holders, wliich are kept lilled and luliricate the axles con¬ 
tinuously. This continuity of lubrication is indispensable in 
the case of •axles that are run at high speed, such as railway 
waggons and locomotives ; and for axles of this type special 
grixise boxes ari‘ used, filled with grease, and deliver uninter-^ 
ruptedly to the axles through a narrow' orilice for that purpose. 
The construction of these grease boxes varies according to the 

(lie.) 
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class of solid or liquid lubricant used, and all more or less 
fulfil tli^r jmrpose of supplying the axles with just sullicient 
lubricant Without allowing any to run to waste. 

The large number of dilfereut types of grease boxes 
designed and used affords sufficient proof of the considerable 
difficulties attending their construction. On this point the 
interested reader is rehirred to the technical literature of the 
subject, the construction of these appliances falling within 
the domain of mechanical, rather than chemical, technology. 

We will, however, give a brief description of the principal 
lubricators designed for use with fluid liibricaiits on different 
classes of inacliinwy. 

TIIK FI.KMIIIjF. oil. CAN 

This small vessid, which does excellent service, and is illus¬ 
trated ill Fig. .'i, consists of a metal 
case (1, with a conical screw nozzle 
11. terminating in a small orifice. 

The bottom B of tin' can is convex, 
and is made of llexible sheet metal. 

When tins can is filled about two- 
thirds full of uil and is turned u)iside 

* down, the application of pressnie to 
the Ixittom 11 with the thumb, com¬ 
presses the air inside, and causes 

• it to press on the oil, which is n,pw 

occupying the tube R, thus forcing 
a drop out of the nozzTe The J*’'*. 3. 

number of dro|)s expelled in this wav depends on the 
sniount of pressure exerted oii'the can hottoui " 

On turnhitg J,lie can upright again, more air eiders from 
the outside through tlie nozzle, and each time the bottom 
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is pi’cssed, «iiiy coiiveni^Mit niiiui)or o) dro])8 of oil can be 
foi'cpd out. y. 

This class of can is vevy lar'^ely used for sewing; 

machines, embroidering^ machines, small j)laninfj and 
drillinj^ machines, tunot clocks, and in fact for all kinds 
(tf small didicate machinery tbal do not run at such hi^^h 
s})eed as to require the use of (iontinuons lubricators. 

.Mthouj^h the )H‘actice \\ould ineniase the cost of these 
cans, it is recommeiuhal that they should i)e lightly |dat(Hl 
with silver on the inside, instead ol beiiu; madi* ol ordinary 
slieet brass or /.inc. This slight adilition to lh(‘ cost would 
be more tlian rejiaid by the certainty that j;ood Inbr’icatni^ 
oils, such as bom* oil, would kee]) (as tin* author has proved 
hv Ids own exp(M’ience) ])<*rf(*ctly colourkjss and fluid lor 
manv months, whereas in brass cans, they soon acijuire a 
greenish tinge and become thick. 'Phis is due to the nietal 
Ixiing cori'oded in }H'es(mc(! ol air, tlie cop])ci- comhitdng witli 
the falt> acids of the oil ;ind furnishing a compound winch 
turns the latter gree,n and thick. 

THK AKUOs'rvne oil. <’\N 

For large machinerv, such as vertical and inaiine engines, 
boring muchines, s])imnng ainl weaving niachint*rv, etc., the 
author’s experience goes to show that llieiv is no better 
lubricator thyn the aerostatic oiler, whicli unites in itself a 
number of excellent (jualities. Jjike th(; tlexiljlc can, this^ 
oiler is only suitable for fluid luliricants. 

As shown in 1^’ig. 4, this c^an consists of an elongated hod\ 
G, on which are soldered a long spout R, tapt'ring to a lint 
nozzle, and handk; H. The fdi’iu and length of the spoul 
vary according to requirements, but in all cases it musi 
be' long enougli to enable the oilei to plata* the can ^n positio* 
for oiling; without getting his hand in daa;;©'' from the 
running machinery. 
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At the liif’lifSt. |)iO't of the clomp on iho ciin Icocly (1 is cm 
orifidfe cjosetl Icy a iicetal screw cap, which is dished at the 
top and iB'*^erforated hy a line hole. 

The can is Idled through (), after the screw cap has hc>en 
removed, the latter heme then screwed on aeain. In use, 
the can is held hy the handh*, and tlu' thmnh is a])[)lied to 
the small opening m the' screw cap. m which case only a 
single* drop of oil is discharged when the can is tilted, ih-' 
hackward piressin*e of the* e.vtc'rnal air on the* Inpnd prevent¬ 
ing it from rinmmg out more lieely 



On removing the thumh from the cap, air enters the can 
through the hore, and the one-sided pressure being remuv<*d 
a stream ot ml Hows from the nozzle of the can. In this 
way the outflow can he legulaled fr* m a single drop to a 
eonliniiotis sliream, or stopped a.ltogelhei. The nniiiipnla- 
tion of this can is learned in a moment, so to s;jieali,as soon 
as it. is taken in the hand : and if the user emplov s sudieieiit 
eare, not a single iliop of oil iiei'd be wasted. 

■lino on, oue 

Tor large shafts oi axles the oil cup (Fig. ~') is used. In 
simple*form this cup cousists of a small vessel G.^which 
is mouutecl/ce the hearing of the shall A, and is closed by a 
tight-fitling hinged cover, to keep out dust. A small conical 
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tiil>o K in tlie bottom of the cup allows the oil to flow down 
to the shaft, thi’oii<’h the hearing. ' 

The oiler fills the cn]) full of oil (preferably ll/m an aero¬ 
static can), and knows from experience how long this 
quantity will last. It is important to makethocupU rather 
shallow, and the tube li narrow, since otherwise the column 
of oil would 1)0 too high and exert an excessive ))ressure, 
thus causing a larger flow of oil out of the cup than is 
necessary for Inbrieatton. 



Some machine jrarts aie constantly in motion, and there¬ 
fore need conliiuions lubric.ition, whilst their inaccessibility 
precludes oiling by hand without sto))))iug the tnachine. 
].)evices are, however, jnovKled for enabling this operation 
to be jierforined in a continuous manner while the machine 
is running. One of these is shown in I’ig, 0, and is particu¬ 
larly recominendi'd on account of its simple construction and 
high elliciency. 

The drawing represents a ring K, running on a disc mounted 
on the shaft and in contact with the ling all round. Hence 
the surfaces in contact between tbe parts R and S must be 
lubricated.* Now, an ordinary oiiing cu|i would throw the oil 
about, owing to the continuous movement of R ; so to prevent 
thiji, a movable oiler is employed. This consists,of a glass- 
bulb G, whicb is screwed on to the I'ing R Iw means of a 
metallic mount. The mount carries an upwardly evased cone 
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valve V, litted with the stem S, whilst a narrow hove B leads 
to the contact surface hetween the rint; iiiid the disc. 

To lill*i''p oil bull) (j it is unscrow’od and inverted. The 
valve V is then closed hy |)ullin<’ at the stem S, the hull) 
is turned the right way up (no oil escaping), and is then 
screwed hack on to the ring. The stem S is made long enough 
to raise the valve a little when the hull) is screwed home. 
The oil Hows thi-ough the small orifice thus provided, and 



keeps the )'mg 11 su'pplied with oil until the conteiil.s ol the 
hull) are exhausted h'lom time to lime a huhhle of air 
.(oi’ci's its wav into the hull), to replace the removed oil 

There, are also a nuiiiheruf more or less a))propria(ely e.on- 
.structeil luhricating ai)phan9es, w'orking antomane.idly, for o.l- 
ing moving parts of machinery It being highly desirable to 
l»arn w'half|uantil> of oil is consumed iindordillerentcirciim- 
stancea, we will now describe an apparatus will ailapted for this 
jiurpose (Fig. 1) k’niiii its mode of action it may he styled a 
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drop-cup oiler. The vessel for hoklint,' the oil is made of fjlass, 
and the oil ouUel atthe hoUom is enclosed between two^ianes 
of f’lass, so that the drojipine of the oil can he obj^ji^cd. The 
deliviH’N oi’itice may be controlled by a cone valve, which is 



attac.hed to and luj iicd alono with a lilliu;:; cup. The jieriphery 
of the metal urmiil surrounding the elass cvhndei is eriwfuated* 
into. sa\, t"n p.irts of cipial size ; and a pointer attached to the 
reeulatin^ tipne moves over this'scale. When the pointer is 
opposite the zero mark, the oil outlet is closed ; when it is 
opposite 9 on the scii.le, the hiaximum amount trf»od is heinig 
delivered jicr unit time. The ijiiantity of oil jj,efi<)ed to fill the 
oiler beiuff accurattlly known, once tor all, the consum])tion of 
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oil under eertaiii given conditions can lie oasdy calcidatod IVoni 
th(5 timf* retired to ein))ty tlie cylinder of oil when the]x>inter 
is opjjosite ui^'erent divisions on the scale. 

For thick or butti'ry Inhricants, greasers are used in which 
the lubricant is kept 
pressed against th<' jiart 
to be lubricated. In the 
Reisert spring greaser 
(l^igs. 8 and '.)) thisjires- 
sure is exerted by S)iiral 
springs F, which jiress 
on the elbow ))iece. G, 
and through this on the 
jiiston in position over 
f 'e, grease in the 011)1 ;\. 

To maintain the piston 
in its liighest )josUion 
when tlie e.U]) is i|uite 
full, there is a small ]i(‘g 
on the jiiston rod, and 
this |ieg holds the jiiston 
in place when turned 
round. To (ill the enp, 
the 0 . 1)1 is imsercwcd, 
and the jiiston and its 
littmgs removed. When 
the machinery stojis 
running, the further outtlow ol grease i-, |)ieveiiteil by 
turning off a tap 11 underneatli. * Fig i) shows a similar 
greaser tor large shafts, the f«ily difference between.ihis and 
the jiretioiis tyjie being that the piston rod is thVeaded and 
li'ijverses a ijiii. in tlie eaji, so that il can lie screwed iiji and 
down to hold the jiiston hack in lillingthc cuji. The cup is 
• refilled by foosttniiig the screw R, and .tilting Ihi iijiper 
paitl of the greaser hack, on the hinge K. 




CHAPTRR XXIII 

llKMOVING TiIICKKNKI) (lliKASIi AND Oil, 

Ar,r, vvtio liavft anylbiut{ to do with niaohiiiery art‘ aware 
that a iDachiiic, that has hoeii out of iiso for some tinio oau- 
iiot he started a^ain until it has received a thoi'ough cleaning. 
This is especially the case with regard to the lubricated parts, 
since the old grease or oil not only dries to a tough thick 
mass, but mixes with dust gathered'from the air, and forms 
such a thick, hard crust, that in many cases it can only be 
scrajied off with great difficulty. 

To clean a machine that has [alien into this condition, it 
must lirst of all he taken to pieces, so far as possible, and the 
various parts dealt with separately. In carrying out this work, 
the kind of oil used must be home in mind : whether solid or 
liquid fat, soapy or mineral oil lubricants. 

If this information is not available, the nature of the old 
lubricant must he determined by an experin^ent. If a fatty 
lubricant has been used, it may be removed by treatment with 
caustic soda; and the same also ap[)lies to soapy lubricants. 
Mineral oils, however, cannot be got rid of by this treatment, 
and require a longer or shorter soaking m jietroleum before 
they can be loosened. jVfachine parts that are covered with 
old fatty'or soapy lubricants iitusl be scrubbed with caustic 
lye until q’uito clean; after which they must be repeatedly 
washed with water, in order to remove the Ii*st tracesiof 
alkali, or they will soon rust. Rinally, thjiy should be 
rubbed dry with a soft cloth and smeared with tietroleum ' 

a ■id) 
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jelly, l^eing then stored in a place out of contact with dust, 
until th'fc n''^chine is put together again. 

Metal part .covered with thickened grease that is soluble 
in petroleum are placed in a vessel of sullici(mt size, and 
petroleum is poured over them. After a time the lubricant 
will be either dissolved or else so far loosened that it can 
be removed without dithenUy. The.y may be left until the 
adhering petroleum has evaporated, and ai'e then ready for 
immediate use. 

Both mineral oil and fatty lubricants can be removed 
mucii more quickly by the aid of benzol, and Innice this 
solvent is particularly, recommended for cleaning fine and 
delicate machine parts. Thus an old watch that has lain 
unused for a long time, so that tlie lubricating oil has be- 
•come pe.rfeclly thick, can be cleaned ready lor immediate 
wear, by soaking it in benzol for a few days and then leav¬ 
ing it to dry in the an for a lime. Sewing machines 
are ))est (ileaned with })etroleum or benzol. This operation 
is ineferably ]^)ertonned by daylight, suiee liotb p<*tn>leuin 
and benzol give off va}K)nrs that form an inflammable mix¬ 
ture with air, and one tluii may explode with violence if 
ignited l)y a flame or light. 
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Chio.wiNc Oil K.vfis and Cotton Waste 

In ostablishmoiits whore a larj^c quantity of machinery has 
to b(' oiled and cleaned, it becomes [)rorital)l(; to recover the 
oil, etc., absorbed l>y the cltiaiiinf; ra^s and cotton waste, 
and brill" tlieso materials into condition for use over again. 

The best, method of accomphsliing this is base<l on the 
circimistance that all the Ijodies used as lubricants are 
soluhh' in pt'lroleum ether (light petroleum sjjirit) or benzol, 
both of which are ohlainahle at low prices. ^Phe luhricants 
are dissolved in one of th^se solvents, and recovered hy 
expelling th(‘ latter by (‘vajioralion, the solvents being also 
recovered for nsi* over again. 

For this purpose the gniasy rags and w.iste are packed 
pretty closely in an iron drum, fitted with a draw-oil tap at 
the bottom and a lightdittmg cover. Beforw fastening down 
tlie lid, a suflieient quantity of one ol the above solvents Is 
poured into the drum to cover the rags after the latter have 
taken up as mucli as tlu^y can absorb. The lid is then 
fastened down and the^drum left for twelve hours, at the 
end of which time water is jioured into a tube, about six 
feet lorrg,^projecting from tlfe lid of the drum, and tlie 
draw-ofp tap at the hottorn is openeil. Tlie dissolved luhri- 
^jaiit runs out, being disjdaced by the water, tuore of wlwch 
is add;-id until clear water begins to Howjriitn the bottom 
tap, showdng that tlu; oil and solvent are all out. 
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The dissolved lubrieiuit is iiexl, traiislViTcd to a stdl, whicli 
is placed Jii a watei- bath, llte latte)' boiog tlien lieated to 
boiliog poll/,. The solvent, boiling at a lowee temperature, 
is completely evapo'ated, a))d c,ui be recovei'ed by iiiea))s of 
a condenser, le.)iviug the J'ecorered lubrica))t ui a Iluid condi¬ 
tion in I be still. 

It has been )'ecoinii)eiided by Kon)C that the go'easy rags 
should be treiited with solvent In a closed rnetal vessel, then 
quickly pressed, and the soUitio)) distilled. J'ixpei'ience shows, 
however, that even when the rags ai'e ))i'essed as quickly as 
|)Ossible, a good deal of the solvent is lost by evapoi'ation, so 
that the recoviD'V of.the lubricant does not )iay. 

Rags soaked witb fatly lubricants may also be cleaned by 
saponification. For this purpose they ai'i' jjlaced in a |)an, 
mixed with weak soda ly(>, and then boiled, one or two 
specimens being taken out from time to lime to see whether 
all the fat is sajionilied. When this stage is reached all the 
rags are taken oul, and the Imiling is continued until a 
finished soaji, of low quality, is obtained. 

Gleaning I'ags or waste imjiregnated with minei'al oils or 
pai'irflin gi’ease eannot ho eleaned with caustic soda, hut 
must lie treated will) one or other of tlie above solvents. 

stoki'Ko (iiiii.rsr kaos ou coTroN wastk 

« 

A word of eautioii should lie given on the suhjeet of storing 
greasy cleaning i'ags or cotton waste. It has often he.en 
'observed that i'ags soaked with fatty luhi'iciinis are liable to 
heat when kojit in heaps, the temperatni'e rising to sucli an 
extent that they take lii'e aiid may cause immense daniago. 

Tile only ex|ilanation of tliis pihenomenon is that the fat 
is'exposed rn such a lai'ge surface to tlic aii' tliat it I'eadily 
oxidises, th(ihe;}t thus libei-ated being snilicient to produce 
ignition. Consequently, strict oi'dei's should he given that all 
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oily i-ai’S and (lotton wasti' are to be put into special iron 
drums, with tinht-littinn covers. In this way the ris^ of'rire is 
rednood to a minirmnn ; and should it occur, tly (ire cannot 
spread, hut will he exlinf'nished for lack of air. 

I’UllilAl.Ml WASTE lA'HKICANTS 

In many machine ]iarts that reijuire copious luhrication, a 
eooil deal of oil runs away and is 
caught in collecting vessels placed 
underneath This waste oil is 
generally contaiuinated with dust 
and microscopically small ])ar- 
ticles of metal, which can he le- 
moved hy (iltraliou through two 
or three layers of thick blotting 
)ia]iL‘r, the lecoveied oil being 
then suitable for use over again. 
Where small (jiiautilies are in 
ijiiesi.ioii, the lilteriiig ajiparatiis 
need only be voiy simple; but 
for laigei amounts, specially 
constructed apphanci's are acc- 
(‘ssary. especially ill the case of 
viscous lubricants. 

Of this type the apparatus of 
Iloitniann A ('-o. (l'’ig. 10) is a good exiiiiiiile It consists of 
a cyliudei-divided into two compiartiiieuls, A and G. The 
lower comjmrtnient .\ is elmrged with the oil lo he lillered, 
and is fitted with a heating coi^ to incre.ise the fluidity of 
the oil ; whttst G contains the tiller B, which is connected 
wi^h A hy the pi]ic R. . •» « 

The oil in A is caused to How through the jiipc S, either 
hy iiitrorflrcing steajn into .\ or hy exliaustiffgtlie air from 
G; and in this manner the oil is filtered into G 
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TriK I'sK or Loukk’vnts 

Dikkehknt ])Ur|ioses ttic use of clifferorU hibvicaiifs. 

True, 0111* often licars of so-ciilleil “ universal ” liiliricants ; 
lint those novel sncfoeil in iloiii"all tliat is elaiiiieil for them ' 
and indeed their name at once mijihes that their makers are 
ieiiorain of the nature of lubricants, for there is no such thine 
possihle as a universal Inhiicant. 

It can he readily iiiidei stood that the shaft of a flywheel 
weij^liiiie jieiha])s several tons, and riiiiiiin;'at a cotnpara- 
tiveh low sjieed, will rei|iiire an altof’ether different kind of 
liilineant to the axles of an exjuess tiaiii 

Machines lainiune under a lieht load will i'ei|Uii'e still 
another kind of lubricant, the ehief jioint in this ease heiiie 
to 1‘injiloy one that will reduce friction to a ininiiiiuiii and 
coiisoijiiently diminish the wear and tear, whilst eiisiiruie 
easy rnimine (*t the ]iarts. 

Vein line and smidl maehiiierx, such as that iS' clocks and 
scientilic instnimeiits, needs lubricants that, in addition to 
minimising friction, will remain unaltered, or nearlt so, diirine 
'a lone ])eriod of time, neither thiskeiiiii", “onnimine,'' nor 
corrodiiitf the metal, I'ven in the course of years. 

In works' machinery, vertical and marine lyif^iiies, one 
lubricant will sullice, as a rule, for all seasons of the year, the 
machines htlnoset u)i indoors an*d exposed to a fairly miiforhi 
leinperatiire* ''i'.e conditions are differeul with loc^miotive 
machinery, e.</ railwav axles, which are ex))Osed to the 
tlliili 11 
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f'l’eatest summer heat and wintei- cold. Iti oliinates where 
there is a wide difference hetweoii these extremes, Smgle 
lubricant will not ho sufficient for this class of,machinery, 
hut the composition must lie modified according to the time 
of year. 

In the case of a lubricant, otherwise suitable, the degree of 
lluidity must bo taken into consideration, the thinner it is 
the higher the rate of consuiiiption as a rule. This is a 
factor deserving notice, especially in lubricants tor the axles 
of vehicles. 

Jj’or railway companies, the consumption of a minute 
((uantity, more or less, of grease per axle monthly is lyy no 
means an unimportant matter, the dill'erenco amounting to a 
considerable item of (ixponditure in view of the very large 
number of axles to he greased. 

We have not yet arrived at the stage of being able to say 
witli jrorfect confidence that such or such a luliricant is the 
best, most efficient, and most economical for a given purpose, 
some experts praising lubricants that are decried liy others. 
The sole way to form a reliable judgment of tlie suitability, 
good and had properties of lubricants, is liy making prolonged 
and exhaustive tests with a numlier of these articles on a 
large scale. 

With lulirieants that are used iii only small quantity for 
fine rnaohint-y, price is a secondary consideration, the chief 
point being to obtain preparations tlnit satisfactorily fulfil the 
jiurposes of lubrication ; diminution of friction, conjoined 
with perfect preservation of the machine parts. 
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SHOE i*()].ISl[KS AND LEATIIKK 
SOFTEN1 N(ii I>nEPAHATH )i\S 

cirAFi’i':u XXVI 

'I'llK MaNUFACTUKK of ShOK Pol.IKHKij AND PllKl'AHATIONS FOR 
VaKNISHINO AN1> SoKTUNJNd I iHATHJili 

Thk )ire])ai'ntioii of UiOhO a.rtK-l('S is a, hnuich of chemical 
industry which is highly |irolitiihh', hut is carried on in 
such a manner, in many instances, thal the products, although 
of a tine deep black colour and giving a beautiful polish, alter 
the leather in a highly undesirahh‘ maniK'r, making it brittle 
and liable to craedi. 

Most of the' preparations used as shoe polisljes consist of 
svrup, sulphuric acid, and hone hlaid; or lamp black, incorpor¬ 
ated with a suitable proportion of low class fat, such as fish 
hliibher, rancid lard, etc 

When hone black, i.e. jiowderedcarbonised hones, is mix' d 
with sulphuric acid, the. calcium phosjihate in the black com¬ 
bines with the acid to form potassium acid phfisphate and 
calcium snlj^ihate, the fniely divided carbon in the black being 
sef tree and imparting to the polish its deep black colour. 

The syru^i .ilSo undergoes a change whiiii brought Tnto con¬ 
tact with the acid, carbon.being liberated. The addition pf 
lldl) 
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fat facilitates the apiilication of the polish to the leather, and 
shines when hrnshed for a short time. „ ' 

Bone black may also be replaced by lamp bl'iok or vine 
black : and this modification is attended with certain advan¬ 
tages over recipes containing sulphuric acid. When this acid 
is used it is necessary to einjiloy only just so much as will be 
fully neutralised by combination with the calcium phosphate 
of the bone black, since any excess of free acid will gradually 
destroy the leather to which the polish is apjilied. The 
leather will become covered with fine ci'acks. and will finally 
break in a number of places at once. 

When one is not afraid of the trouble involved in intimately 
mixing with fat the finely divided carbon obtained in lamp 
black or Frankfort bbick, this mixture, when incorporated with 
’ tlie olberingredients, will form shoepolishesof unimpeachable 
colour, that not only do not corrode the leather but actually 
preserve it, owing to the presence of the fatty constituents. 

(lood lione black, ivory black [liliiir iixl.mii), and Frankfort 
black fetch such high jirices in comniercc that it is far cheaper 
to prepare tfioiii oneself according to thi' methods ahoiit to he 
described, in wbicli event they will cost only a fraction of 
tlieir ordinary .selling piices. 
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ThK. I'llHl'AUAIlON OF BoNH Bl.ACK 

This tine lilack pi^finciit, also known as Baris black, is 
|)i'0|)are(l by criishin}> bones (preferably those of calves or 
other ) oung anima'ls) into lumjis the size of a nut, and placinif 
these fragments in an old cast-iron retort or pot with a close- 
litting lid. This vessel is then (ilaced m a furnace in such a' 
manner that it is surrounded on all sides by glowing coals. 

Under the iiiHiieiice of the heat the organic substances in 
the bones soon begin to decompose, and gasosare lilierated that 
burn with a bright llame round the edges of the lid. Heating 
is continued so long as these gases come off aliuiidantly, 
but as soon as they cease, or the flame becomes dull and 
blue, instead of brilliant and wdiitc, the operation is com¬ 
plete, and the retort is taken out of the fire and allowed to 
cool with tbe_lid on, 

A still better method is to enclose the bones ik an iron wire 
cage that fits the retort e.\aclly. As soon as tlie carbonisation 
IS teriiiinated, the cage is taken out, its contents discharged 
into a tub of water, and the cage is filled with a flesh charge 
of bones and returned to the retort. By working in this way 
a consideralile (juantity of liones can be carfionisW m a day 
in a small ironing stove. 

The glowing bones, quenched by the water, shoiilil fie litfht, 
porous, and of a pure black colour. 11 heavy, dense, and 
brown, the} have been taken out of tb(- furnace too soon ; 
•ilTi) 
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whilst it light, but greyish, especially in the upper layers, 
they are over-burned, and air has gained access to the inti'rior 
of the retort. ’’ 

.\s aiready luontioned, access of air must lie entirely 
prevented, otherwise the carbon in the bones will be consumed, 
and nothing will be left but the while porous bone ash. If the 
])rep:iration of this latter ])roduct be. desired, all that is needed 
is to phc- unbroken bones on a brightly burning fire, which 
may, intact, be ted with them. They will then burn jierfectly 
white, without, however, losing their shape ; and w’hen cold 
tiny will fiirii'sh p3rte.itly white, porous masses, easily 
reiiuible to line pow ler. 

Tne qunichrd burned bones from the‘,ibovo carbonising 
process are allowed to dry superficially, and are then powdered 
in a mortar, [t is not advisable to let them get perfectly 
dry first, as this makes the (lulvorising a troublesome operas 
tion, and a good deal of the powder is lost in the form of dust. 

The resulting powder can be used direct, hut when desired 
to be particularly fine it is levigated. To this e.nd the finely 
powdered black is stirred up with water in the mortar and 
then poured out into a vessel full of water, where it is left to 
stand for half an hour, so that the coarser particles of black 
settle down to the bottom. The still black supernatant liijuid 
is poured into anothiu' vessel, where it is left till all the black 
has suhsided,^ leaving the liquid perfectly clear. This is 
carefully poufed away, and the velvety )iowderat the bottom, 
which is extremely fine, is dried in the air. The coarser 
particles in the first vessel are ground over again. 

The levigated black is a Very handsome product, highly 
suitable foj- fine shoe polishes; but if desired for the pre¬ 
paration of flue leather varnishes, it can advantageously be 
put through a simple relining.process, which purifies it stilly 
further at little ex)iense, and converts it into so-called ivory 
black. 
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TVOHY BLACK 

Coiiriiiercial ivory black is nothin),' more nor less than 
nearly purS carlton.olitained by sutfiising moist,levigated bone 
black with crude hydrochloric acid, the quantity of acid gener¬ 
ally used being equal to tbe original weight of bones calcined. 

The hydrochloric acid dissolves, with considerable effer¬ 
vescence, the carbonates of lime and magnesia present in the 
black, and also the calcium phosphate comprising tbe bulk of 
the bone ash, leaving the, carbon unaltered. The mass is 
stirred up repeatedly during tbe day, so as to ensure complete 
solution of the salts, and is then thinned down with sufficient 
water to enable tbo carbon to settle down, tbe. sediment of 
carbon being rejieatedly washed with water anti finally dried. 

The ivory black thus obtained forms an extremely lino, 
powder, of a pure black colour, that is used for tbe finest 
lacquer varnishes and can also be employed alone as an 
artist's colour. 

■rnn i'KKI'AKATion ok fuankkout hlai'K 

Frankfort black is prepared in an entirely similar manner 
by carbonising vine twigs, th(“ jirunings being usually em¬ 
ployed for this purpose. Tbe operation of carbonising can 
be ))crformet‘ in old stove pipes, filled witli tbe piuninga 
and closed with a lid at each end. Heating i>l continued so 
long .as inllaminable gases are liberated from the mass. 

The carbonised mass is quenched in water containing 
10 per cent, of hydrochloric or fjulphuric acid, and is left to 
stand over night. The acid liquor dissolv'cs out salts that 
are insoluble in water alone; and the residual jiarbon, when 
powdered and levigated, furnishes a very beautitul black. 
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Ilr.ACklNCi AMI Shok Pomshks 

Thu in eparations used foi- polisliitif; liocils ami shoes may he 
suhdivided into several classes, generally Ifnown respectively 
as hlacking, hoot varnish, and leather greases 

Blackings are mixed with water, apjihed to the leather, 
and brushed until a jiolish appears. 

Boot varnishes are sold in a lupiid form, and are ajiplied 
to the leather with a brush, whereupon they dry with a 
bright gloss in a short time 

lieather grease-- aie either se,ini-solid or oily masses, which 
are less intended to give a |)ohsh to leather than to make it 
soft and siijiple, and protect it against p.-iielratioii hy water. 

UI.M'KIUSH 

Blacking iij generally sold in the form of a mass with the 
coiibisteiicy o) butter, and is best kept in tins, since if jiacked 
in boxes or caidboard it dries U]i when stored tor somt> time, 
cracks, and loses its line black colour, so that the saving 
effected in the method of‘packing is counteracted by this 
drawback.* An addition of glyciviiie, however, to the mass 
will impart ‘^he valuable property of reinaiiiiiig soft and 
glossy, even after prolonged storage. 

Blacking containing glycerine can be made up into rolls and 
wrapped'iii wax papier. In tact, tlie additio*n ol gUceriiie. 

(Idl'd . 
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conffii-s siith <»real iidvaiitaf'es that, it should never be omit¬ 
ted ;*iKkeeps the idackin)' soft for an indetinite period, 
.facilitates il^s distribution in water, and prevents the usual 
tendency of hlackini; to turn mouldy. 

.At the same time it assists the blacking to preserve the 
leather, Ijy makitif; the. latter very siipjilo. Shoe leather 
that IS constantly polished with ^dycerine hlackine will 
never crack. 

I’lirc glycerine is not necessaiy in the |)reparation of 
ihlacking, the crude brown glycerine, obtainable from candle 
works at a low figure, being ijuite suHicient. 

A large number of blackings jircsent the detect of not 
polishing until they have been brushed tor a long time. 
This can he remedied by rubbing a little fat on the leather 
before applying the blacking, or else by mixing a little oil 
(refined fish oil for choice} with the blacking itself. 

With regard to ifie consistency of blacking, different users 
have different ])rejudices in this respect, some iireferring a 
semi-fluid preparation, whilst otheis like it very solid. The 
consistency can be easily mollified from one extreme to the 
•other by suitably varying the jiroportioiis of fish oil and 
water. 

Since it is more to the maker’s advantage to sell blacking 
as thin as po.siuble, the following reci23es have been conniiled 
’ with a view to giving this class of product. 3'^’^ finished 
jrroduct may, however, be thickened it desired, either by 
increasing the j)ro|) 0 rtion of bone black or by eyajioration. 
The former molbod is the cbeajicr, but the second gives 
very line and uniform jirodiicts. 

The concentration of the blacking by the aid of heat is 
highly recommended when the jireparation of very fine 
grades is iil question h'lat, e'liamelled pans are used, and 
the mass w kevl stirred, since otherwise it is liablq to burn 
and assume a very disagreeable smell. 



'J’HK MAMn<’ACTllKK Ol-’ LT^HKICANTS.' 

VIENNA OIL JiLACKINU 

Bony libick .... 

Syrii)i ..... 

Sul|)liuri(! iiciil 

Fish oil . 

Wiiitor ..... 

Sodii ... 

This ('xc.ulhint. hlackiuf’ in all ivsiiects, is prepai'od in the 
following manner: The hone black, .acid, and syrup are 
slined up together in a porcelain or stoneware vessel, until 
the mass is uniform and shows a glossy'hlack surface when 
left at rest. 

The soda is dissolved in a little water, and is hoileil with 
the fish oil in a )ian, with constant stirring, until a thick 
m.ass is obtained, with which the lirst-named mixture is 
incorporated by stii ring. 

By increasing or reducing the proportion of the. fatty mass 
to that of the black and syrup, the consistency of the black¬ 
ing can be modified from thin and soft to hard and solid. 
The jirnparation, sold as Paris blacking and under other 
names, is compounded in the same' manner as the foregoing. 

In this, as in all other blackings prepared with sulphuric 
acid and hone black, the mass must be vigorously stirred as 
soon as the itbid has been added, otherwise it will get lumpy, 
and the jiroduct will have an undesirable granular structure, 
whereas good blacking should always be soft, fine, and uni¬ 
form when applied to the h'alher. 

liUAOK I'OniSII IN STICKS 

Tallow . . ’ . Iff parts 

YeUpw wax . » lU i, 

Oil of turpentihe .... 5 „ 


t 



5 

20 

4 

0 
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are melted togoth(ir and stirred with a previously jirepared 
raixtitrti^f ft parts o[ line black and 10 of olive oil. The 
fluid mass is cast into sticks, and these are rubbed against 
the leather, which is then polished with a woollen rag. 


JiVO.NS MLAChlNG 

This French preparation is distinguished by its property 
of producing a beautiful black polish on leather without 
injuring the quality of the latter, whilst at the same lime its 
prolonged use renders the leather nearly waterproof. On this 
account the article deserves close attontioii, especially since it 
can be produced cheaply. The following recipe will furnish 
an article of the highest c|uality 


1. Soap 
Starch . 
Oallnuts 
Green vitriol 
Water . 

'2. Syrup . 
Bone black 


‘J(l 

10 

10 

10 

2000 

00 

:io 


The substances groujicd under I, are Innled together for an 
hour, then strained through a linen cloth, and stirred care¬ 
fully with the reiuaiiiing ingredients whilst still'yvarin. 


ii.ANovniinN ni.AohiNii 


1. Bone black ... IS 

Syrup . . . . . . 0 

Sulphuric acid ..... 1 

2. Gallimts . . i . . I 

Water.10 

Green vitriol ....... 2 
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The lirst mixture is prepared by stirrinf;, in the cold, the 
second one hy boiliiift the gallnuts in water for tj’oliours, 

strainiu},’ the decoction, and adding the green 

vitriol,, the 

two mixtures being subsequently incorporated by stirring. 

HKKLIN niiACKINU 


1. lione black ...... 

100 

Syrup ....... 

.50 

Sulphuric acid ... 

10 

‘J. Tan hark ...... 

200 

Water ....... 

200 

(ireeii vitriol ...... 

10 

The first mixture is prepared hy cold stirring 

; whilst the 

tan is boilncl with the water Foi' two hours, the ■^roen vitriol 

hiMiifr dissolved in the decoction, and the wliole 

stirred into 

the oth(;r mixture Occasionally the following' 
made : 

addition is 

Ijo^wood (extract 

50 

Potassinin fnchroinate 

i 

Watin- ... 

00 


this hciut; prepared in the warm and eroatly, nnpiovm}'the 
glosr. 

(initn liLAi’Kixo 

(line is allowed to swell up in water, then melted and* 
mixed with sullieient I'lyoorine to I'orni a hiehly elastic .jelly 
when coliJ. With this is inixed’enonoh laiiifi hlaok to make 
the mass cover thoroughly when spread out thinly on paper. 
Since this hlackine penetra'lies deeply into the4eather, it its 
applied until no more seems to he taken up^am^/he leather 
is then polished wfth a woollen cloth. 
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WATURl'KOOF CAOUTCHOUC HljACKlNO 


* 

1. Bone blaek 

40 

Syrup . 

40 

Sulphuric acid 

10 

2. Caoutchouc 

4 

Linseed oil . . 

10 


The first mixture is jirepared iind allowed to stand for 
se.veral days. Then the caoutchouc and linseed oil are heated 
together, filtered whim cold, united with the first mixture, and 
the whole heated, with constant stirriiif;, until it has become 
perfectly uniform. The ))rodnct is of viscous consistency, and 
when applied continuously, remb'rs the leather waterproof. 


WAX SHOK rOI.TSH 

Yellow wax . . 5(1 

Oil of turpentine . . . 5 

Potash ... .10 

are melted toecther and treated with 

Suear .10 

Water . 500 


The resultiiif; white mass is stirred with enouph lamji 
.black to colour it deep black. 


WAX I'OMSH 


Beeswax 



10 

Soda 

. * . 


10 

Water . 

. <‘ 


. 100 

Bone lilack 



.' 100 

SnlphAi'ic acid 



21 

Syrup 



100 

Fish oil . 


.. 

loo 
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This polish, whioh is endowed with (ixcelleiit properties, is 
))repiirod as follows: Thi^ wax is scraped thin and imofoTluced 
hy degrees into th(! liquor obtained hy dissolvinjf the sodu, in 
the water, the solution then heing boiled until a scum no 
longer appears on the surface Meanwhile the hone black, 
syrup, and acid are well stirred together, the fish oil heing 
added when frothing begins to subside. The two mixtures 
iire ne.xt incorporated, and the finished mass is packed in 
tins whilst still warm. 


Sl’KIiM.ACKTI nOT.ISH 


lleeswax . 

90 

Spermaceti 

.'!() 

Oil of turpentine 

:I5(I 

are melted together and 


.\sphall lac 

20 

Lamp black 

10 

Prussian blue . 

10 

are stiiTed into the liquid, the mass 
with 5 parts of nitrohenzol. 

being scented, if desired, 

(JUTTAI'KUCHA POIjISH 

1. Oultapercha . 

20 

Olive oil 

00 

Gum 

20 

Water .... 

. 1000 

2. Garbonised hones 

200 

Lamp-black 

400 

■iyrup . 

1500 

1 guttapercha is cut into small 

pieces, suiTu«d with the 

olivo oil and heated, with constant stiriin^^ until a uniform 
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mass is protluoed, into which the gum, dissolved in the water, 
is then ejjiii'red. The si^oond mixture is thou prepared hy 
stirqng, and united with the still warm No. 1 mixture. 

This.polish is entirely li'ee from acid, and therefore will 
never rot the leather. The presence of guttapercha renders 
the leather almost waterpi oof after repeated treatment with 
this blacking. 

I’ATENT I.KATHEIi sr.M.NISd I'UnrAIlATION' 

I'or some leather goods it is important to have a dull hlack 
colour that is not affected hv water or other solvents, hut 
reni.ims jiernianent, a pioporty desired more particularly in 
the case of belts aifd stra|)s. Ordinary kinds of blacking, 
however, do not meet this requirement. 

ft is desirable not only to produce a permanent hlack stain . 
on such leather goods, l)Ut also to treat hoots and shoes in the 
same way, so as to lessen ihe consumption of blacking neces¬ 
sary to produce a shine, and also to keep the colour jierinanent, 
even though the gloss he s))oiled, on jiroloiiged exposure towet. 
hlack stain may he produced on leather hy hoiling— 
Logwood chips . . . I 

Water.10 

together for two hours, filtering the solutioi', and applying 
three or four coatings to the lealher with a sponge or brush. 
Before this.application, which stains the leather reddish brown, 
is dry, it is followed hyone of a 1 per cent, solution of potassium 
bichromate, which changes the colour to a handsome lilue- 
olack. When the leather is dry., tallow or lish oil is well 
rubbed in, and blacking may then he used in the ordinary 
manner. 

T.IONITJi nUCKl.NG 

Vowdered ligni'e, strained through boltingcloth, is suffused 
• with strong caustic soda lye and boiled for several hours, at 
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the end of which time the liquor will have a very dark 
brown colour, whilst the powder has become ver^', delicate 
and is nearly as handsome in colour as ivory black. ,The 
whole liquid is turned out into a vessel contiuning. several 
hundred times as much water, and is there left to settle, the 
lilack powder being collected on a paper filter, dried, and 
stirred iqi in suitable proportion with — 


Fish oil... . . 

10 

[jiird 

fill 

BKr;GI\N l5LA(.:KlMi 

Potatoes . . . ' 

10 

Sulphuric acid 

1 

Bone black 


Lard 

dO 

Pish oil ... . . 

40 


The potatoes are ]nii])ed, s.ili'used with the sulphuric acid 
and healed, with coiislant stirring, in a sloiieware or |iorce- 
lain vessel, until the mass has turned dark brown. The hone 
black is next added, followed by the fat and iisb oil in the 
warm. Vigorous stirring is iinportaiil. Hhonid the mass 
prove too slilf, a IS siiilably thinned down by gradual addi¬ 
tions of lish oil. (lave, however, is needed lieiv to prevent, 
the mass k?ieimig too thin and becoming greasy, in which 
event a little hone black must hi' added. 

INIIKIO I’.lai'KlMl 

The auticle generally sold as ii^ligo blacking has no indigo in 
t at all; atfd, indeed, the author has louiid that imhgo is ol no 
particular use in hlaekiug. ‘When used, the indigo must ^)e 
very finely powdered and ground with fat in- uil^or else em¬ 
ployed m the soluble form of indigo-carmine In either case, 
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the resulting product can only be compared to disadvantage 
with Artl'nary well-made blacking. It is never a ]mre and 
glossy black.Jrut always an indefinite black that polishes with 
dilHculby vvhen brushed. 

Moreover, the high jnice of indigo would preclude its use 
for such a chea]) article as shoe polish. A preparation, with 
a fine bluish tinge, and at the sairu^ time cheaply made, is 


obtained from— 

Syru)) . . .... fi 

Sulphuric acid ..... 4 

Bone asli . ... I', 

I'l'iissian blue, . . . 'i 

Tjaiup black . ... 4 

Fish oil . . . 12 

hard ..... H 


The sulphuric acid is first mixed with the bone ash, then 
with the syrup and lamp black, and finally the other in¬ 
gredients are incorporati'd, 

OLVCK'KlXh m.ACMNd 

Good bl.acking should remain soft like butter, e\en when 
ke|it for several \ ears, and should be easily got out of the 
package and njixed with water. Many otherwise good blaek- 
•ings, howeviu', are liable to dry and crack whjn they have 
been packed in wooden or cardhoaid boxes. * Sometimes 
they set (juite hard, and are then difficult to soften with 
•water. 

This defect can nevertheless be cured by mixing the finished 
blacking with a little glycefine (3-4 per cent, wilk be ipiite 
enough) before it is packed for sale. * 

• Glycerinois a substance of oily character, and is vei y hygro¬ 
scopic, so tjjat it^keAips the blacking constantly moist. It also 
possesses the valuable propertv—already alluded to-^of rnak- 

. id 
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iiig the leathei- soft and supi.le, besides keeping it from get¬ 
ting mouldy. On this aceount it forms a useful a^JuTiul to 
leather-softening pie|)arations, as it is miscible ij'ith bothrfat 


and water in any jiroportion. 

• 

UliACKINC. 

]. Botu‘. black ... 

120 

Olive oil . . . . 

80 

Ryru)) . ... 

(•>0 

Sulphuric acid 

80 


Those l)odies are mixed, the black being first rubbed down 
in the oil, tbe syru). stiired in next, and the acid last. 

2. Gum arabic . .10 

(Jraj.e sugar . . ... 40 

Water ....... ".00 

The gum and sugar are dissolved in the wanned water, 
and the solution is gradually nnxed with the first mixture. 
The finished artioh' is filled inlo bottles. 

1,0\\\’S III.M’.KISO 

Powdered gallnnts ..... 1,000 

Logwood extract . .40 

Vinegar . dd.OOO 

These substances aie boiled for half an hour and strained,* 
the liquid portion being treated with dOO j.arts ol green vitriol 
and left fi^r twenty-four hours. ,The clear portion is then 
drawn off arvl warmed with— 

Gum 
Su^r . 

Syrup . 


2r)0 

.8000 

2000 
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until these substances are ilissolved. The liquid is troati'd 
with-*-^ 


Spirit ijf wine 

2000 

Shellac solution 

1000 

Taiiiiiii . . . , 

Ido 


This hlaokiii^ is liquid, and must be stoi-ed ill bottles. The 
slie.llac solution is prepared bv dissolviiif^ as much sbellao in 
very stroiie spirit as the latter will take up. 

Tn the orij'inal recipe an addition of 1200 jiarts of powdered 
indiuo is recommended ; but this inuredieiit is now omitted, 
since it does not contribute to the qiialily of the product and 
makes it inucli dearer. 


IIIO.S Ill.ACKlNIi 


Bone black . . . . . . 12 

Syrup ... ... 50 

Sugar ....... H 

Idsli oil ...... (> 

Sulphuric acid ..... 2 


Tliese are stirred togetlii 


r until a uniform mixlure is obtained, 


the following being then added . 


Tan decoction 

Green vitriol solution 

Bone black ..... 

Sul|)hiiric acid .... 

Bans blue 

l•■nllllo(n iMiii, j:i..U'KiNi. 

I I’otassiuni ferroc\ani(iT‘ . 

Water ... 

2. Green*vitriol . . ' . 

Watc* . , . . 

Nitric acid .... 


H 

(i 

:i0 

4 

4 


.•12 

9000 

100 

1000 
• i - 
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Solution No. 2 is poured into No. 1 so long as a precipitate 
forms. Of the wet ))recipitate, 2000 parts are tal.en and 
mixed with— 


Bone hlack . 

. 4000 

Fish oil ... 

. 1000 

Syrup .... 

2000 

Water .... 

. 2000 

Sulphuric acid 

.000 


When ultimately mixed, the mass is fiacked in boxes. 



CliAPTI'lK XXIX 

IjKATHKU V'ABNrsHKS 

Lkathrr Viimishi'R lire merely ordinary varnishes, well 
jirepared and stained hlaok. Good leather varnish should 
dry rapidly, and he speciallv charactei ised by elasticity. It 
should not crack’or break, even when the leather is bent 
stroiif'ly and sharjdy ; and it should eithei- he flossy atonce, or 
take a fine gloss when l uhhed with a flannel or other soft cloth.. 

The leather varnishes may he divided into two classes, 
according to the method of preparation : spirit varnishes and 
oil varnishes. The former contain various substances dis¬ 
solved in alcohol, and as they dry hard vei y quickly on being 
applied, they must be kept in tightly closed bottles. 

The oil varnishes prepared with linseed or other oil usually 
take twelve to twenty-four hours to dry, and then furnish coat¬ 
ings distinguished by fine gloss, durability, and great elasticity. 

When it ij desired to apply several coatings of leather 
varnish in succession, each coating must he allowed to get 
perfectly dry before applying the next; othefwise uneven 
coating will result. 

(inossv vah^ishuh 
(fr/o.v.s// HIM; Lnithci Viiniisk) 


Boiled oil .... . 

200 

Powdered umber .... 

40 

Asplftltuin ..... 

80 

Oil of turpentine . 

200 

• (H'.l) 
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The boiled (linseed) oil is heated somewhat stronglv Jn an 
iron pan, alone with the umber and asjihaltiim, aiuY'stirred 
until all is dissolved, tlie tiiipcntine beine thin slirred*in. 
'I'he varnish should be fairly viscous. On le.ither it fo'nns, in 
a few hours, a fine glossy coating of great durability. 

^NTAl'II) 1100T-l,HATHF.H VARNISH 

As the name implies, this preparation is free from acid. It 
forms a kind of stain, containing the necessary adhesive sub¬ 
stances to enable it to stick pro|ierl\ to the lealher. It is 


jirepared as follows ■ 

Powdered gall nuts ... . .'iO 

Logwood ...... no 

Water ... 20(1 

These are boiled for two hours, tilteied, and 

Syrup ....... 200 

(Jreeii vitriol ...... 00 

are dissolvi'd in the li(]Uid. which is next b liled until il begins 
to thicken, wheri'iipon a solution of 

Kilby shellac I 

Alcohol ... . . 20 


is added and \vell stirred in, the li(|Uid piodiict being then 
mied into bottles. 


lU.ACK l.HATHHIi VIllVSH 

Caoutchouc . . . . 

Petriiieuni .... 
Carbon disulphide .... 
Shellac ...... 

lloije hlack. 

Alcohol . .' . 


100 

100 

100 

400 

200 

2000 







V\RN]SHKS, 


1.-,i 

The caoutchouc and cai-bori disulphide are placed in a \V(*)I- 
8top[?eTcd flask^and left to stand for several days. As soon as 
th« caoutcle^uc has swollen iij), the petroleum is added, with 
the spM’it, and followed hy the finely powdered shellac, the 
wiiole heino wanned to ahoiii I 22 V. \s soon as ttje li(jiiid 
seiMiis fairly clear, indicatiuj^' that all thn suhstanc(‘s ar(‘ dis- 
solv’ed, the Ixine hlack is added, with vij^oroiis shakinij, and 
the varnish is nnrnediatidy filled into hoM,l(‘s, which ar<‘ 
tif^htly closed. 

This varnish dries rajiidly, and forms a smooth,fairlv (dastic, 
deep l)lack coatmo on l('alher. 


K\n\'KSS VAKXISH 


Ih’ow n sliellac 

:17(I 

Venice tiirjientitH' . 

11)0 

Alcohol . 

UiOO 

Laveiidoi oil 

)i0 

Ijani]) hlaidv . 

30 

nn\('K HAUNKSS 

VMiNISF{ 

Sliellac, 

•a 

Sandarach 

-1 

Mleiin 

• J 

Venici* turpentine . 

k; 

Oil of turjxmtirie . 

1*2 

Alcohol.... 

1000 

jjani)) black . 

40 

The reHwns and iuipenlme«are 

iiiixKcl willi I'ho oil oi 


pentiue luid lieatcd to lioilm^, the alcohol hein^ stiru'd‘Uito 
the cooled mass, and followed hy the li^iiip black, • 
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lUiACK VAUNISII I'OB HKLTS 


Shellac ....... 100 

Pine resin ...... ?i0 

Venice turpentine ..... 50 

Oil of turpentine.40 

Alcohol ....... 1000 

Lamp black ..... 40 


When applied to hells, this varnish, which is fairly elastic, 
soon forms a fine uniform coatine, w'hich dries rapidly, and 
iloea not easily crack, even when the leather is sti'ongly himt. 
For this reason it is very useful for hoot leather. 

UI.AS'L'le I.KITHUR VARNlSlt 

{Fh'xMc llliii’ Varniah) 

This varnish, which has a heautifnl blue gloss, is ex¬ 
tremely flexible and verv durable, is prepared in the follow¬ 
ing manner 

Prussian blue is boiled with linseed oil. the blue being 
powdered, dried, and introdiie.ed into an iron pan containing 
the heated oil. The proportions are :— 


Linseed oil 

1(100 

Boiled linseed oil . 

100 

Prussian blue 

200 


When the blue has bee’n stirred in, the mass is quickly 
heated to sifoh a liigh temjierature'that the linseed oil begins 
to give off fui'.ies, and someliraas takes fire. In view of the 
latter contingenc\’, which is riiideairahle, a sheetdron cover., 
is held in readiness to place on the pan and,extinguish the 
flame. 




LEATHKll VAKNIHHKS. 


fo.i 

This operation ot i)oiling the Prussian blue and oil together 
is acoompanied.hy certain chemical reactions, wliich have not 
ye(f been clfV>ely investigated ; the linseed oil turns dark 
brown ’to black, and thickens. To prevent the blue from 
settling down, the liquid is re|)eatedly stirred. 

After boiling for several hours—three to four being gener¬ 
ally sufficient—the mass is left to stand at about the boiling 
tein|)eratureof water. The undissolved portion of the Prus- 
sian'blue sinks to the bottom, leaving the liquid clear, but so 
dark in colour that it ajipears black, even in thin layers. It 
is poured into bottles immediately. 

To obtain successful results in this proci'ss, tbe following 
points should be observed - 

Only the finest gradei of Prussian blue sbould bn used, 
tlw commercial name for this quality being Paris blue. The 
value of a sample of this blue may be estimated by its great 
weight, and by the peculiar metallic lustre on tbe surface of 
fracture wben a lump is broken across. 

The lighter coloured “Berlin blue, " wbicb lacks tbe 
metallic lustre, often contains only 30 per cent., or even less, 
of the active substance. It is highly important that tbe blue 
should be thoroughly dry, since only wben this is the case 
is the prorluct successful. 

The varnish should always be boiled in a pot containing 
the residual blue from a previous operatio,n, -imce tins 
enables the residue to be utilised. 

• To apiily this excellent varnish to leather (which latteiMniist 
not have been prev’iously blacked or polished), a suitable 
quantity ot the varnish is warmerl in a pan until fairly thin, 
and then laid on the leather hot. The resulting (Oating is a 
dqcp blue-black, dries overnight, and will stafid the action 
t)f the weiither perfectly, Tl*e leather can be bimt to qjiy 
extent without jnjiiry. 



'rrii'; :n.\Ni’F\('’rrlir; of liFiiiucA'NTST' 


I'AOIITCHOIK' VAllNISn 


{Oriliiiiiii/ Caniilt'lioiic VtiiiiiHlr) 


(’aoutcbouc .... 

.10 

iVtrolftum 

20 

Oil of tnr|H!ntni(“ 

10 

Boiled Imse'Ml oil . 

500 


The eioiitchouc is tirsl, ilissolveil hv warming wilh, the 
petroleum aiiil oil of tiir|ieutiue, the hoiled oil heiiie added 
next. If the vaiuish is to he hlack, 50 parts of line lamp 
black aie stirred in. 


KUASTic caou'I'ciioik; varnish 

Reliiied |)ine resin , . . . 10 

Oil of turjientiiie 5 

Oaoutchonc ...... 5 

Jjinseed oil . . . . 10 


The pine resin and oil of turpentine are melted tO(j;ether, 
the caoutchouc and lms"ed oil henif; then added, and the 
whole stirred until a uniform mixture, is produced When 
applied to leather this varnish will lone reiiiain elastic, even 
in the cold, without crackme, 

CAfrflTellOl'O VARNISH FOR Rl’IlllHR SHOKS 

|laoiitchouc ...... 70 

Refined pine resin , 140 

Oil of turpentine '250 

Hone'hlaek ..... '20 

« 

jriie caoutchouc and oil of turpentine are heaJtid touethei* 
somewhat strongly, the resin being then,melted in the 

—I,,.;—ii,.^ i„,.... Ki.,,.i c.t.....,„i ii... i.„f 
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rr,r> 

CA()l!'l'(.'HOL'C JtHrAIUlNd VAltNISH 

Caoiitchoue . ..... 10 

B(\nzol 70 

The caoutchoiK! and benzol are placed in a carefully closed 
dask, which is exposed 1.0 sunlight until snlnlion is complete. 
This varnish is highly snitahle for repairing worn rnhlier shoes 
and \vaterproof coals 'I’iie daina^ed parts are painted over 
with the varnish, and the eilpe.s ol crack* are presse.d toyether 
and held for a tew niinntes in that position. 

, ASrUtl.TI'M VAltN'ISir 

Syrian asphaltinn (hitinnen) is a snhslance very insnscep- 
lihle to the action of chemicals, and is dislinoiiished hy a 
iiandsome black colour, both of which properties render it 
extreinelv sintahle for use in varnishes for leather, wood, 
metals, etc varnish suitable foi all purposes can he oh- 
laineil hy shaking np tlii‘ finesl Syrian asphalliim in a llask 
with rectilied oil of turpentine, the two lieinp left in contact 
until complete solution can he assumed to have occurred. 
The flask is left to stand for a week longer, to enable any un- 
dissolved matter to settle down, the supern.itant liijuid being 
afterwards ponied off from the sediment, ll necessary, the 
solution can he, thinned down with oil of turpentine' the 
thinner the coating on the leather, the higher tne gloss 

inyL'iD AsrnAi,Tii.M (ii.ossv vakxisii “ 

Syrian asphaltum .... , 

Oil of tiii'iientine . . 10 

hetrol^niin . . , . 10 

I 

are |>laced»in a *h sed liask and left to stand for several days, 
with reiieatod shaking. Meanwhile 
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Lamp black ...... 1 

Linseed oil . . . ... 5 

are rubbed down tof’ether, and then incorporated with the 
asphaltuin solution by stirring. The finished varnish must 
be filled into tightly closed bottles. 



CHAPTER XXX 

LkATHRK RoI’TENINU PUKPAKATIONS 

Thesis preparations an; used for the purpose of preservinf; 
tlie leather, makinp; it soft and flexible, and jireventing the 
penetration of water. Such of them as are dnid and of an 
oily nature, are simply rubbed into the leather with the hand 
or a woollen cloth, w'hilst the raoi'e solid ones must first he 
liquefied by heat. 

In all circuinstaiices it is advisable to use these projiara- 
tions, whether liquid or solid, in the warm, since iti this 
condition they penetrate much farther into the leather than 
when used at the ordinary tcuijierature. 

The first time of using, it is advisable to leave the leather 
to stand in a warm place, until the gloss produced by the 
preparation has disappeared, ie. till the preparation has 
been fully taken ii]i by the leather. 

It is a widespread error that wet leather cannot be greased, 
but ought first to bo thoroughly dried. This is incui' ect, and 
besides, the leather gets hard and brittle in dr_\ ing, and then 
takes a long time to resoften by the aid of greases. 

Wet leather, on the other hand, is in a very suitable condi¬ 
tion for greasing, all that is necessary being to wipe it over 
with a dry cloth until the grease will stick, and t''eii to rub 
the latter well in. Drying can be conducted at ..he ordinary 
*iem]ieratur(t, or with the aid bf heat, without the leather 
getting hajd oi^ lirittle; so that under these conditions it 
fully retains its tlexihility and softness. . 

■ . (IhT) ■ 
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SOAT GBKASK I'-Olt HOOT UIT’KKS 

One hundred parts of soap iin; dissolved in 1000 of water, 
and 100 parts of p[lycerine, 2o of Iteef tallow, Sfi of fish^oil, 
and finally 2") parts of colojihony are added. The whole is 
boiled for some time, and then stirred until cold, 


llAUNtiSS (lUKASI-: 


Soap . . ... 

Sugar . . ... 2 

Water ...... 4 

Potash ... . I 

Rape oil .... ' . 20 


The solids are dissolved in the v\ 


liter, and stirred with the 


ra)ie oil, in the warm, until a uniform mixture is obtained. 


cr.iissv wvi'Miii'itooF (tUmash 


Wax ... . I 

Soap . . . ; . J 

Ijamp black . . ,'i 

Oil of turpentine o 

Fish oil .... 20 


The wax is dissolved m the oil of turpentine by the aid of 
warmth, theitioap is scraped and added, followed by the fish 
oil (still in the warm), and tiiially by the lamp black. 


WATKItl'KOOV I.HATItMli tlKH VSH 


Oleicriicid 

24 

Crude sSjearic aciil . 

0 

Animouia soap . ’. 

18 

I'annin extract 

3 

Wider 

24 
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Th(! oleic acid and crude stearic acid are melted toffcther, 
the antSlonia soap lieiiij; then added hy decrees, followed hv 
tho»tamiin extract, and finally hy tlio water. 

The iwnmonia soap is produced hy addinp ammonia to hot 
oleic acid, until the smell of ammonia no longer disappears 
after prolonned stirrinp, and the whole has set to a jelly. 

By addiue to this crease a sidutioii of 2 parts of preen 
vitriol in ti of water, it is stained a deep hlaek, and is then 
admitahly adapted for application to shoe, leather. 


W.VfKlil'ItOOI.’ l.mTHKIi (lltn.tSK 


Wax 

80 

.\sphaltum 

10 

Oil of turpentine 

50 

Ijinseed oil 

100 

Olive oil 

101) 


The wax and as(ihaltum are dissolved in the warmed oil 
of turpentine; and the olive oil and linseed oil, havinp heen 
heated together, are poured into the solution, the whole hemp 
made homogeneous hy stirrmp. 

ui.oss foil iiuii.tsHii i.narnhi! 

1 Ruby shelhic . '2(>tl 

Alcohol (9") per cent. ) ^ 100(1 

The shellac is dissolved, in the couise ol a few davs, hy 
l'e]ieatedly sliakiiip it up in the spirit, in a hottle that is stored 
in a warm place. 

2. Marseilles soap . 25 

Alcohol (95 jier ceiil. ' . 400 

Glycerine .... 40 , 

The two solutions are mixed topother .and united! with a 
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solution of ■) ))arts of nigrosine in 120 of spirit. This addition 
gives the gloss a heantiful hlaek colour. 


FISH OH, l.F-VrilKK (IREASH 

Fish oil—of itscdf an excellent softener for leather—is, in 
many cases, iirecluded from use hy its highly disagreeahle 
smell. To i i'inove this defect and enalile the oil to penetrate 
readily into the leather, the oil is sliried up with a solution 
of tannin, until the smell has disap|iearod and the entire mass 
has assumed the oonsistencr of butter. 

It is then left to stand, the fat is separated from the watery 
portion, and is then treated with a very small cpiantity ol car¬ 
bolic acid, which preserves the retined oil from going rancid 
in storage. The proportions used are : 


Fish oil 

1(10 

Tannin .... 

2 

Water .... 

10 

Carholic acid . 

do 


o 

Spermaceti 

IKASK FOK \\M)I\(; BOOTS 

20 

Wax 


40 

Fine resin 


.30 

Turpentine 


dO 

Linseed oil 


100 

Fish oil. 


200 


The waxspermaceti, anil pine resin are melted together, 
the turpentine being then added, followed by the linseed oil 
and fish oil, the'whole being heated to the. hoil'’ig-point of 
water a'hd stirred fir half an hour. 
inn<lJ 
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RESIN GREASE FOR LEATHER 


l ine resin .... 

10 

Oil of turpentine 

3 

La rd 

30 


, The resiu is dissolved in the oil of turpentine by the aid of 
heat, the lard iHiinn then added, and the whole mixed to a 
uniform mass hy continued stirring, after which it is left to 
cool. When endeavours are made to expel the oil of tur))en- 
tine by protracted heatiiiti, this can only he done without in¬ 
jury to the. product, ))rovid(!d the ten)|ieratnre employed does 
not exceed about ddti at which temperature the oil of tur 
pentine will vaporise, vttry quickly without the fat heinj,’ af¬ 
fected. Any higher temiieralure, however, partly deconqiosea 
the fat, and forms iirodne.ts that would injure the. leather. 

For leather subjected to frequent bending, this groasi' is 
unsuitable, but it is very useful for harness, belts, etc 


e un-rmiorr onn.\sn 


Caoutchouc 

,4 

Oil of turpentine 

H 

Lard 

1(1 

Fish oil . . 

50 

Tallow . 

10 

Lain)) black , 

a 

The caoutchouc isdissolvcd in the wanned o 

1 of turpentine, 

and the liltered solution is poured into the melteil fat, which 

has jirevionsly been stirred up with the lamp 

black. 

RATEN’l' rAOliTl'IIO.UG (IRIiASK 


Caoutchouc 

1 

Oil of turpentine 

5 

llrown sugar .... 

40 

Sulphuric acid .... 

5 

Rape oil. 

40 

Bone black .... 

■' 8 


I I 
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Thu caontcliouc is dissolved in the oil of turpentine, the 
siiear iind hone Idack are treated with the sulphuric aerd-in the 
warm for siworal hours ; the two mixtures an! united, inked 
with the rape oil and lieated for an hour. 

I'Htiioi.hum ikluy as a iiiikakk and I'1iksuk\ative 

Telrolfium jell> is an e.xccedinply valuahle emollient for 
any kind of luathei, since the vert h.ardest leather can he 
softened hy repeatedly ruhhiiij' in this jelly till it will 
not take up any more. St the same time the leather is 
onahled to offer ■greater resistance to the penetration of 
moisture, and is preseived from hcoomine brittle. 

.Snother point in connection with which the value of jietro- 
leum jellt has received loo little attention, is for protectiiif; 
metals from rustine or tainisliiiif' in the air. The best way 
to ap|ilv the pelrolenm ii'lly is to nib it well over the whole 
surface of the ob|eet (e.;/ eiins, swoids, etc.) with the hand, 
and then jtolisb over with a soft woollmi rap, iisinp a consider¬ 
able jLinoiint of juessui'e, till the surlace seems ipnle clear 
apaiii. Despite the rnbbmp, however, a vi'fv thin layer of 
the petroleum jellv remains on the suiiaci' of the metal, suf¬ 
ficient to iireserve it for a loiip time Irom rustinp 

I'ETKOI.EDM IKI.I.Y (llIKASE EOli IJ.ATHEIl 

Petroleum jellv can be used on iialural leather by itself, , 
but for black leather the lollowine comjiositioii is reemn- 
iiiended: 

’Vtrolenni jelh . . 100 

Ijamj! black .... 0 

Prussian blue . o 

A small portion of the |ietroleum jelly is melted in an 
enamelled iron jiaii, the lamp’black and Prnssiate blue being 
added, and stirred until the mass is uniform, The rest *'■" 
petroleum jelly is afterwards stirred in bydoprees. 



('IIAPTKli X\X1 

Thk Maniif^o rnKr of Decjuas 

n’ttK product known as de^^ra'^, or tannci’s ^nNV'HC, is dis* 
tinj^uishcd by its ja-opcrts of ])<‘notratm^f leather with j'reat 
ease, aud impartijfi; exticjne softness and suppleness to the 
same. Hence, when it is ilesii'ed to make hanl l(‘ather soft 
and flexihh', de^vas fonns the hesi means hn ('Ifecting the 
purpose in view. 

I^efort' the ])iopeilies of tfie fats had heen more closelv 
inviNtij^aU'd, dej'ias was ])r(‘par<‘d in a very p(‘cul!ar manner, 
owiii^ to which circiiiustance it was onl\ ohtainahh' in small 
(juantities commercially, an<l was hit'll in pri<;e. I'jven now 
that itcan h(‘produced in un\ quantity, iIk* pi’ice is still coin- 
pai'ati\ely hij^h, so that the jiroc-ess is a v(‘rv profitahle om*. 

De^^fas is only fa,I in a slate of mnulsion, i.c. fat distrihuted 
very finely lii a li(|ni<l oi suilaihh' (diaiMctcr, so us to form a 
•mass of the consistency of ointiiKMir or Imtlcr. 

The characteristic leatun* of ^ood (h^ras is th*t it is vci \ 
readily ahsorlied h\ Icaifier to which it is ajiphed, und such 
l*tthei-no longer licalt^w hc'i pdnl up m hcajis, hut in a Jfiiort 
time apjH'ars to lie uniformly mipt(•‘^oialed with llic mass 

ritODtUlTION OK DFOKAS AS \ n\-PliOlU CT IN .\f\KISO 

snwiov l^.ATIIKK 

In the 1111^11 ufu^tiire ol sha,nio\ leather 1 he suitaiily prepared 
skins ar(^ sjirayed w'lt h fish t)i| and throwm*hito heaps •( )w in^^ 
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to the incipient dccomiiosition of the tat the heaps soon grow 
rather hot; and after a certain time the skinr are pul'iphrough 
a fulling pi'ocesB, and finally treated with a 10 per cent, solu¬ 
tion of potash. There then forms a white liquid, in whiclf 
the fat is found to he distrilmted in the form of exceedingly 
fine drops. 

This li(piid is tniated with sufficient sulphuric acid to 
neutralise the potash, whereu|)on the fat collects on the sur¬ 
face, as a dirty white oi' yidlow to hrown mass, of rather 
mild flavour, and specially adai)ted for softening tanned 
leather, which ahsorhs it greedily. 

In many works, skins are shamoyed for the sp(!cial purpose 
of producing degras, inasmuch as, after being fulled and 
treated with potash, the skins are resoakrsl with fish oil, left 
to heat, fulled, and treated again with potash, this cycle of 
operations being repeated unlil the skins drop to |iieces. 


I’lionncTioN OF uFonrs fko.m pish on. 

A much simpler nielliod ot producing ih’gras, however, is by 
emulsifying lisli oil in the lullowing manner : \ solution of 
potash (10-20 per cent, sli engtii) is boiled in a roomy pan, and 
fish oil is run into the Itol liquoi, as a very thin stream, from 
a tank overhead, the water being kept stirred Iry moans of 
paddles, etc. The epianlity of fish oil used must he determined 
in each case. Of some kinds as much as .00 per cent, of the 
mass in tire pan may be taken, hut in others, again, a mujh 
smaller ])ro])orlion must bo used. • 

Alter all the fish oil is in. the stirring is continued for a 
considerable time, and the mass is heated further, samples 
being dravii at intervals. When one of these samplej no 
longer separates into two lasers on being left to Stand for some 
time in a high test-glass, hut forms a homogeneous mijky 
liquid, the operation is com)ilete. The finished degras is then 
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stirred whilst cooliiis, until it hef'ins to grow viscous, where¬ 
upon Hus poured into the sale packages. 

-In the majorfty of cases the above procedure will give very 
favourable reiWits, and a product fulfilling all requirements. 
With some kinds of fish oil, however, alt attempts to produce 
a good degras arc in vain. The heating and Stirling may, for 
example, he continued for hours, but the resulting mass will 
give up a large proportion of its fat ou standing. Hence one is 
forcqjl to conclude that certain kinds of fish oil are incapable 
of forming an emulsion with potash solution. It is therefore 
always advisable to test the suitability of the fish oil by treating 
a small quantity with )>otash solution m an enamelled pan, 
with constant stinting. 

Fish oil that will not thoroughly emulsify with jiotash 
solution may be made to do so by first heating some weak 
caustic soda in the jian, and Stirling the oil with this until it 
grows milky, which done, a very strong solution of potash can 
he added, and stirring continued so long as a drop of fat can 
be detected in the liquid, whereupon the already mentioned 
test is applied. 

The moiiiis iiprraiuli is as follows ; A 1 per cent, solution of 
caustic soda is prepared by dissolving drum soda in the pan ; 
and the fish oil and iiotash solution are stoi-ed in two over¬ 
head tanks fitted with taps The (lotash solution, it may 
bo stated, is prepared by mixing potash and water in equal 
amounts, and stirring thorn, at frequent iutdjvals, during 
twenty-four hours, at the end of which time the solution is 
Jiourcd off from aii\;nndisaolved residue and trausfersod to 
the lank aforesaid. 

The soda lye having hee« heated to boiling, the oil tank tap 
is turned on tar enough to allow a stream of oil* about the 
tlfickness a pencil, to run into the pan, the contents of 
which are kept well stii'red all the while. When all the^11 
is in and ftio lifjhid has become milky, the [lotash solution is 
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also run in as a thin stmaiii, and the whole stirred until a 
salisfaelory sample is olitained. 

To obtain a produet of greater consistency, a somewhat 
larger proportion of caustic soda must he. taken, the solution •' 
beiii},' ina<l(! 1 \-‘2 per cent, stnmnlh in place, of J per cent. 
The exact amount, liowover, must be ascertained bv a pre- 
liniinai V exj)eriment, since an excess would eivc a product 
more like soap than ointinenl. The degras should he of 
such consistent that it can he easily ajiplied to leather 
with the linger and he rapidh ahsorhed hy the material. 

01,KIN DKIIIt.lS 

Olein or oleic acid, tiie hy-jirodnct I'roiii stoarine candle 
works,can he very advantageously employed in the preparation 
of a very useful degras, though one inferior to that ohtainod 
from lish oil. The method of preparation is the same as for 
fish oil degras, the olein henig rnn into the hoiling caustic soda 
lye: hut the milky stage is generally icached more, quickly. 

If the quickly cooled sample shows the linished product to 
he too liuid, a corresponding quantity of ole.in soap is added 
to the, hot mass in the jian To enable this soap to dissolve 
rapidly and without remainder, it ninst ho cut into fine shreds 
and stirred until not the sliglitesi whii.e fragment of undis- 
solved soap can lie seen in l.he samples, tlie latlpr lioing quite 
liortiogeneoiis. 

Some practical men look upon brown degras as lieing 
stronger tliau that of ligliter colottr—an opinion that is de¬ 
void of foundation, tlie colour lining de.iveil solely from the. 
use of some dark fisli oil in the inamifactnriiig process. 

However, the desii c of consumers to liave a dark-colonred 
degras can hp easily gratified liy suitably colouring the con¬ 
tents of the pan whilst still liot. The liost means .for tins piir-,, 
pqae is a very strong decoction of tan or tannin extract. This 
solution ys poured into tlie degras as a tliin stream, and stirred 
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until the, whole mass lias acquired an even colour. In this case 
also it js desirable for the buttery consistency to he retained. 
W^jen a good sample of degras is spread thickly on a sheet 
of glass and Iftld up to the light, it should have a niiiformly 
translucent appearance, without exhibiting lighter or darkiir 
patches. 


Hl.AOK DkoUAS 

T^is jiroduct is obtained by stirring de'gi as up with tan 
or tannin extract, and then, whilst still hot, adding a small 
quantity of green vitriol solution, followed by protracted 
stirring. The whole inas.s quickly stains a deep black, and 
the product is highly suitable for greasing black leather, which 
is desired to be supple, and not to become hard and brittle 
when wet. 


nKUIt.AS l•■HOM WASTK FAT 

By suitable treatment, any fat that is almost unfit for other 
purposes, owing to the prese.iice of impurities, can be con¬ 
verted into degras. Thus, a useful ami profitable degras is 
obtained from the dark and evil-smelling fat recovered by 
boiling hones in an advanced state of decomposition. For this 
purpose the fat is healed to -:!(!,) K in a pan for half 
an hour witluconstanl stirring. .'\ very disagreeable smell is 
given olT, and the contents of the pan are next ftirred up with 
1-0 per cent, of ,l per cent, soda solution, foMowed by the 
^lolash as already described. In this way. and without any 
soiij) for thio'kening, i brown degras is generally obtaim'd that 
will do all that can be reasonaliljf expected of it. 
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